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NEW BOOKS OF SCIENTIFIC INTEREST 


Animal Life and Social Growth. WaAkrpDER C. 
ALLEE. xii+159 pp. _ Illustrated $1.00. Wil 
iams and Wilkins 


An approach to the science of ecology presenting 


the facts about the life of wild animals in their proper 
relation with regard to social development. The pres 
entation is non-technical and references to the litera- 
ture have been omitted 

Modern Alchemy. WILLIAM A. Noyes and W. 
ALBERT NOYES, JR. ix +207 pp. Lllustrated. $3.00. 
Charles C. Thomas. 


raking as a foundation the vicissitudes of the search 


for transmutation and for healing principles, the 


authors show the results in to-day’s chemistry of the 


efforts of early alchemists to find the Philosopher's 
Stone and the Elixir of Life. 


The Mechanism of Creative Evolution. ©. C. 
Hurst. xxi+365 pp. Illustrated. $6.00. Mac 


millan Company 


The author has assembled the facts which make up 
the genetical story of creative evolution, based on 
thirty years’ experiments carried out in different parts 
of the world, with representative species of every type 


of living organism 


The Human Mind and the Behavior of Man. H. 
G. WELLS, JULIAN S. HuxbLey and G. P. WELLS. 


165 pp. Illustrated. $1.00. Doubleday, Doran 


Chapters from “The Science of Life’ by the same 
authors, issued in this separate volume to give a brief 
and compact résumé of human behavior, feeling and 


thought 


Problems in Human Engineering. F. ALEXANDER 
MaGouN. xxxi+535 pp. $3.50. Maemillan Com- 
pany 


A book on human relationships consisting of a 
series of practical problems that might present them 
selyes to a young man, each followed by a group of 
solutions offered by students at the Massachusetts 


Institute of Technology. 


Survival of the Fittest. Henry S. WILLIAMS. 
xxix + 321 pp. llustrated. $3.50. Robert McBride 


and Company. 


A physician's interpretation of practical evolution 
ary philosophy designed for the lay reader; the book 
confines itself to the evolution of animals. The many 
illustrations have in every case been prepared by the 
author. 


Applied Bacteriology. THURMAN B. Rice. ix4 
276 pp. Illustrated. $2.25. Macmillan Company. 


The author designed this text for nurses and pre 
sents the subject in a way to aid them in becoming 
efficient in sterilization, collecting and handling speci 
mens for bacteriological examination, and to be gen 
era'ly useful in matters concerning the treating of 


disease. 


The Geographic Factor. Ray H 
OLIVE J. THOMAS. xy $22 py I 
Century Company. 


An explanation of the ways in w 
natural surroundings influence h 
been written for the general reads 
as a geographical introduction to t! 


Pleasantness and Unpleasantness 
CENTER. viii+427 pp. Iilust: 
Van Nostrand Company. 


The purpose of this treatise is t 
like state’ of the psychology of I 
pleasantness by bringing its fact 
single orderly structure. An effort 
state the facts with a minimum of 
Geology. WILLIAM H. Emmons, ( 
CLINTON R. STAUFFER and Ira S 
514 pp. Illustrated. $4.00. M 
Company 


A college text-book aiming to } 
edge of the materials of the earth 
that operate at the earth’s surface 
operated in the past to form the ear 


Psychology Applied. Grorcre W. ‘ 
pp. Illustrated. $4.00. Northwest 


Press. 


This text-book attempts to g 
survey of the applications of psycl 
human relations. Chapters on the 
sonality improvement, public spea 
art have been included. 


The Relativity Theory Simplified and 


tive Period of Its Inventor. Ma 
186 pp. Illustrated. $1.50. F 


An explanation of the theories of 
intelligent layman, with a brief biogr 
The introduction has been written | 
Pegram, professor of physics at Colu 


Growth and Development of the Child 


General Considerations. White Hous 
on Child Health and Protection 


$3.00. Century Company. 


This introductory volume in the s¢« 
the factors contributing to the norma 
growth and development of the adolesc+ 


The Child and the Tuberculosis P 


ARTHUR MYERS. xii+230 pp. Illust 
Charles C, Thomas. 


The author presents present-day met 
ering, controlling and preventing tuber 
children, He believes that the practice 
epidemiology will be as effective in 
tuberculosis as it has been in the 


fever, 
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he mulls, boilers are examined unde 
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THE NATIONAL BUREAU OF STANDARDS 
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weights and measures of the customs 
houses, and serious discrepancies were 
found As the Constitution requires 
that ‘‘all duties, imposts, and excises 
shall be uniform throughout the United 
States,’” Congress directed the Treasury 
1836) to adopt and construct uniform 
standards and send accurate duplicates 


to each custom house and to each sta 


rovernment 

Meantime the Treasury began a sur 
vey of our coast, having secured a lead 
ine metrologist of his day KF. R. Hass 
les, a Swiss,—to head the work Ile 
brought with him Enelish standards and 
made up sets based on these, thus fixing 
our “"customary system. of we ivhts and 
measures.’ JA set of the new standards 
Was sent to each custom-house and to 
each state government. Curiously, noth 
Ine Was sald as to their use, and pertl 
nent federal legislation is still lackine 
The standards did, however, aid in si 
curing fair uniformity among the states 

The metric Svstenl Was made legal 
throughout the United States for all pur 
poses by Act of Congress (15866), and 
sets of the metric standards were sent 
to the States by the Treasury Depart 
ment. Fifty vears after Adams’ pro 
posal, delegates from fifteen nations met 
in Paris (1870) t 


standards for the world, and although 


» establish uniform 


the Franco-Prussian War interrupted 
the sessions, they were resumed two 


vears later, with delegates from thirty 
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Together they form a world 
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the technical details and fe 
later 1889). the task comp 
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tion (now 382 In all President 
son (1890) witnessed the br 
the seals of the American protot: 
preserved in the Standards Va 
National Bureau of Standards 
constituted a great achievement 
ine the most exacting demands 0! 
ogy. An order (1893) issued by 
perintendent ot Weights and Mi 
approved by Secretary of the Ti 
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er and kilogram by relations 


the act of Coneress in 1866 
’ 
s were adopted our present na 
standards of ieCnYetl and mass 
‘ basic Standardization was aimosi 


WOrk of the old Office Oot Star d 
Wi ehts and \leasures and in its 


s derived and workine standards 


as are now essentials of industry 


} 
++) 


e place Some other nations 
far in advance of us In this respect 
Germany (1868) organized its Normal 
ngs Kommission to regulate weiehts 


measures and ISS7 founded the 
ysikalisch-Technische Reichsanstalt 
tional physical laboratory for r 
and = standardization Creat 
n (1879) set up a Standards Dx 
tment in its Board of Trade to econ 
and verify copies of standard 
its and measures, an Electrical] 
ndardizing Laboratory 1890) and a 
nal Physieal] Laboratory 1899 
nations, inspired by the pioneer 
ratory (The International Bureau 
Veights and Measures) have since es 


ed similar institutions. 
\bout 1900 the demand for exact 
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half miles northwest of the White House 
Is now occupied by its nine major and 
twelve minor buildings—a veritable city 
of science set on a hill. Originally sub 
urban, it is now the center of a populous 
urban apartment district and the Bureau 
has moved certain types of work into 
neighboring states, notably an aviation 
engine testing station at Arlington, Vir 
vinia, and the radio research stations at 
Beltsville (17 acres) and Meadows (200 
acres), Maryland. Other field stations 
provide for radio aids to aviation at Col 
lege Park, Maryland; eleetrie lamp in 
spection in the New York and Boston 
custriet: utilization of farm wastes a 
Ames, lowa, and at Auburn and Tusea 
loosa, Alabama; testing cement and con 
crete at Northampton, Pennsylvania, and 
Denver, Colorado; and testing cement 
conerete and miscellaneous materials at 
San Francisco, California; and ceramics 
research at Columbus, Ohio. The latest 
of the Washington group is the National 
Hydraulic Laboratory, just completed 
and now being equipped, with a capacity 
to pump a volume of water per second 
equal to the water requirements of Wash 


ington, and in which fundamenal prob 
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lems of hydraulic power, flo 
and irrigation will be solved ex; 
tally. The Bureau group is 
signed for its purpose and pi 
lmpressive appearance a resort 
ing interest to tourists, a favor 
for airplane cameras, and a 1 
scientific and industrial experts 
in Washington 

Under the research associat 
evolved to perfect and extend 
reau’s cooperation with industi 
dustrial group may maintain 
workers at the Bureau of Stand 
research under Bureau supervis 
problems of mutual interest. 1 
sults are not patented but a 
free use of all industry. As n 
hundred associates from 45 orgat 
have been at work at the Bure 
plan permits wise choice of crue 
lems for joint attack by the Bun ' 
the industry, permits fuller uss | 
Bureau’s unique equipment an 
and assures more prompt applicat 
research results by the industry 

Standards are classified by the | 
in five groups: Measurement, Cor 
Quality, Performance and Practic 
first two are the foundations. Th 


tional diagram shows these clas 
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s, defines them, illustrates them 
ites the purpose and service ot 
eir scope broadly covers the 
controls and results of exper! 
design—in brief, the quantita 
‘ts of science and Industry 
inctional CLASSES ol standards 


1 
} 


volved in each of the scient 


ical specialties represented by 


sections of the Bureau’s work 
th section has, for exampl 
ndard of measurement engti 
ter; a basic constant (tempera 
ie point ew * at whiel 


dard is correct: a quality stand 


finish and composition which as 
the quality; a standard of per 
for eacl length-measuring 
ested: and a standard of prac 
followed by inspectors of track 
measuring devices 
eory every product of industry 
ve a similar group of pertinent 
rds. A gage block, for example, 
ive true size (standard measure 
a working temperature (20° ( 
‘+h it is true size, a quality stand 
r the steel, its annealing and fin 
and a practice standard as to 
d of use for best results 


us consider further these five 


sses of standards: Measurement, Con 


~ 


} 


, 


Quality, Performance and Prae 
In measuring light we meet the 
up. Carbon filament lamps first 


rv the Bureau to maintain the unit 


ht, the eandle, are standards A 


ternational standard of light, now 
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sed by the Bureau and built and 


ted with success, is an enclosure 


} 


ng at the freezing point of plati 
1773° C.). The radiated light is 
nite quality and quantity and the 
indle-power can readily be derived 
t with due accuracy Standards 
isurement are not fixed. They 


e in any stage of development. 


tandard kilogram may be in almost 


form, but the standard of length 
nder investigation may eventually 
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other. The specification or the standard 


of size or quality is the modern means 


ol assuring such matched measures 
The Bureau’s work in this field is no 
table. It promotes voluntary action by 
industry adopting specifications for 
products, and it publishes those ap 


proved as ‘‘Commereial Standards.”’ 
At this writing 41 projects have been 
completed, and 33 are actively pending 
Approval means that two thirds of the 
ndustry have given written approval 
Some have as high as 90 per cent. ap 
proval, and a recent standard for woolen 
blankets has 100 per cent. approval. 
Besides this line of attack, some twenty 
seven Bureau experts are chairmen of 
technical committees which have formu 
lated 774 federal specifications ror adop 
tion by the Federal Specifications Board 
The Bureau’s new National Directory of 
(‘Commodity Specifications refers to some 
25,000 nationally recognized specifica 
tions of all kinds, enabling purchasing 
agencies, public and private, to avail 
themselves of these up-to-date sources of 
technical data required in intelligent 
buying 

Standards of performance specify the 
factors involved in the effective opera- 


tion or action of machines and devices 
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In terms susceptibl 





The Bureau has by joint res 


action aided in formulating s 
ards of performance as thos 
measuring devices, g@asoline 
other liquid delivery pumps 
scales kor example, by sett 
to permissible errors and to 
in effect, set up a standard 


The manual for inspectors 
specific examples of such st 
the schedule of tolerances 
tors and helps tO assure reas 
pliance with reasonable stand 
formance A working standa 
formance may be illustrated b 
runs of aviation engines n 
Bureau for airworthiness ¢ 
by the Aeronautics Branel 
partment of Commerce 
Standards of practic S] 
codes of service and safety 
by or under the auspices of the 
Examples are the handbooks of 
and measures testing practice 
safety for the logging indust 
aeronautics, electric service 
dous industries, and others. TT} 
contributes to the fundament;: 


in such eases as illustrated by its 1 


on the physics of plumbing 
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~~ volved experiments in a unique 
boratory simulating conditions 
dern office building. The data 
bodied in the code of minimum 
ents for plumbing compiled by 
Department of Commerce Building 
(‘committee and published by the 
of Standards 

P ( v re lated to constants is the de 
tion of the properties of mat 

, S nother function given to tl 
by Congress (1901 Unusual 
~ are avallabl experimental 

iring plants in which mate 
s ean be made or modified under 


red control with eve ry facility for 
servation and record; induction fur 
es for melting metals, a rolling mill, 
for producing the lowest attain 
temperatures, testing machines 
ipacities up to 10,000,000 pounds, 
milar facilities in great variety 
xtile research staff has a modern 
iry, devices developed at the Bureau 
sure the wear of clothing, carpet 
her fabric ; ultra-violet light sources 
easure the fastness of dves ; a com 


+ 


mill to spin or weave any cotton 


or fabric: a weather-controlled lab 
ry to keep the humidity and tem 
ire constant and standard 
Special devices for the leather work 
an experimental tannery, a sole 
er walking wear-mae¢hine, and 
ns for measuring the resistance and 
eth of various tannages. <A paper 
nd laboratory are equipped to pro 
any paper of any fiber under mea 
. control and thus permit improve 
ts in the properties of paper. Long 
r example, is a valuable charac 
lor paper used as a vehicle for 
ds of history, literature, science and 
stry The Bureau found by sys- 
variation and trial that the sul- 
lioxide in the air was the greatest 
of permanence, almost regardless 
Krom 15 to 
tons of sulfuric acid are deposited 


S fiber com posit ion 


year on each square mile of our 
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CH ALL CONDITIONS MAY BE HELD CONSTANT OR SEPARATELY VARIED 


waves to graduate standards of length, Cement Referenee Laborat 
these and hundreds of other results have tained at the Bureau of S 
been reported in Bureau publications, jointly by the American S 
some 2,000 of which have been issued Testing Materials and the B 
A descriptive catalog contains an ab- Standards inspects equipment 


stract of each and a consolidated subject ods of any private laboraton 


index of all published work of the Bu request. This type of servir 
beau. The value of accurate numerical pute to competent private lab 
data has made the Bureau a key institu- and tends to raise the stan 
tion in many technieal fields. Its sue-  spectional and testing work a 
cesses will be recounted in a series of assurance of the quality of 
articles which will follow this introdue livered on specification 
tory statement Tests in great numbers 
Testing may be called ‘‘standards at almost every branch of tl 
work.’*” The Bureau makes thousands service to supply its needs 
of tests, but does not compete with pri ment and general supplies 
vate laboratories. In fact, the Bureau ules are so voluminous as to s 
prefers that private agencies make all large supply catalogue 1) 
tests for which they are fitted and for simple as a volumetric flask or 
this purpose has published a list of com as an aviation motor are test 
mercial and academic laboratories to aid close flaws or excellencies I’ 
those in need of testine services It sured response to service condit 
also cooperates in organizing such labo- the designer to conserve and m: 


ratories. An example in the field of ther progress, and the Bureau's 
cement is proving very successful. The tion at the factories and _ tests 
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safeguard productior Federal Government Lists 

ire delivered quarts Factory Viling s to certil ! rnist 
S n is made for cement and elec federal. stat 
ps. Tests are a t cit ! S 1 yy l SCS 

ness for use or to settle disputes ind others « 


ter umpire tests being und from the i 


Vil botl parties rr to abid 


eau S 
result. A useful type is the d ppropriat tlets 
ntal test which aids the pr stati is ( sented 
to measure the perrormance ol cominitt s ! 
improved materials, devices na I Ss 1 ‘ ~ 
struments. This, in fact, is one of the se Ss 5 . 
benefits of the work to the ultimat: enters ractic Visitors 
sumer since it enables the Bureau to ynbers con I; :; 
urage imereased st rviceability by vith its expert prob = 
neg out where iImprovement IS try nal cari 
ded Some have thought the Bureau bureau has 1 Tel tters 


commend specific brands, but number are answered, r i 
se qualified to know believe that 


: ; 
De tion sou! 


atter eiveulars 
dvice would be of prohibitive cost hundred in numbet r topes 
secure and might be nullified ove) usual public interes . 
cht by changes in production methods — tion midway between an especia 
sign tter and a prn Lt pub 
public as the ultimate consumer hatly, LO} The { ! 1 
rectly aided by the Bureau's certi printed publications . 
and labeling plans under whiel Bureau's varied activities 
nufacturers agree to certify that their I} nnu . ' 
lucts meet the specifications of the brief vearly summa) 
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The Journal of Research publishes re- 
search results, the Technical News Bul- 
letin covers concisely all significant ac- 
ivities of the Bureau, the Commercial 
Standards Monthly prints special articles 
and current news of standardization, 
while the ‘‘Standards Yearbook’’ sums 
up world progress in standards and 
standardization as an annual work of 
reference and historical record of this 
world wide movement. Cuireulars of the 
Bureau contain announcements, compiled 
data and general information. Simpli 
fied Practice Recommendations promul 
vate the simplified schedules of reduced 
number of sizes or varieties as approved 
by a substantial majority of the indus 
try. Commercial Standards in like man 
ner promulgate standards of dimension 


or quality for materials and devices like 


wise approved by industry. 


'T 
i 
A 


laneous series comprises annu: 


conference proceedings, 


The Handbook series comprises 


standards of practice i 


ent for the pocket of th 


the field. 
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Later articles in this 


Cc 


Se 
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nari 


S17 


Tee 


rit 


specifically how the Bureau 


ards touches Amerieéat 


points, affecting equity 


in Tl 


ciency in industry, accuracy 


effectiveness in process 


‘ 


and 


It is a matter of good busines 


statesmanship that it should co 


¢row commensurately with the 


in science and technology 


Bureau of Standards h; 


share, in fundamental 


Ing’ such advances. 
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SCIENTIFIC BY-PRODUCTS OF THE JU. S. 
COAST AND GEODETIC SURVEY 


By Captain R. §. PATTON 


D 0 oO 
n Ssclentifie WV | ( ‘ | 
veries 18 constant spre (| 
vith their practical app ions 
I i 
tr The present p pu il ippre 
, The Values I Selence \\ rkers 


elr work in the category ol 
thus greatly widening its range 
er explanation of the broadened 

science 1s that the selentific 
has become almost universal for 


i the many diverse and difficult 


‘ 


ns encountered in our moder} 
nd many studies and investiga 
e now classed as scientific which 


L So considered a Tew deeades 


Coast and Geodetic Survey is not 
irily a seientifie bureau but rather 
stitution of applied science. It 
owever, carry on work of consid 
scientific value. When the Bu 
Vas organized over a century avo, 
task was the very practical one of 
ng the coasts and harbors of ow 


ry, so that the commerce of the 
rld might find safe passage. This 





sa mighty task. The need for results 
is urgent and great. Fortunately, the 
headed man selected for the first 
erintendent, Ferdinand Rudolph 
issler, could not be stampeded into 
iwzard decisions and plans. Much 
1 of his time in his mental attitude, 
pproached the task from a scientific 
point and, instead of adopting 
ls but slightly better than were 
1 to satisfy the demands of the 
spent several months in studying 
best surveying methods then known 
in devising and superintending the 
truction of precision instruments. 
is evidence of his wisdom in attack 
21; 


by-products 
the earth in order that 


earth’s exact curvature 


may be made wit] 
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ment It is only incidental that the 


theory of Isostasv was confirmed and 
reast nably established by means of veo 
detie data already at hand for the con 
trol surveys of the country 

These are typical examples Many 
more could be cited to show how the 
practical work of the Coast and Geo- 
dletic Survey has resulted incidentally 
in yielding scientifie data of ereat value. 

In 1878, the designation of the Bn- 
reau was changed to Coast and Geodetie 
Survey. Its most important work stil] 
remained the survey of the coast, but its 


ereodetic activities had become consider- 
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OF I | Ss. COA ‘ 


ably expanded To eoord)) 
charts oft the Atlantic and Pacif 
an are ol triangulation across 


country was essential and the 


alone the 39t] parallel, over 2.00 
long, was earried out 


Before the positions of the 
along this are could be aceurat 
puted, it was necessary to detern 
elevations of the stations at the « 
the various base lines in order 
lengths of the trianeulation ¢ 
reduced to a eommon datum 
Lines of levels were therefore r 


the elevations above mean sea 
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ra large number t perma ! heat 
ts called bench marks rt s ] 
rs and surveyors immediately Altogether. 1 et t R 
| the value ol These precise l 
il positions and accurate ele 
a wherever possible begvan i< Lye lé | 
With the more comprehen ol 
surveys, creating a demand 
SONS if the eontrol survevs \ ( | 
parts of the country 1 | 


the Bureau took place at about netisi e | . 
time The mavnetic¢ part rT Was] 
eau’s activities, begun in 18438 sive 
ts purpose the furnishing I neti eld 
eededt intormation to nay itors ! rhe 
ors about tl behav ! I thre tiie ( 
needle thy , , \ 
} onet needle Sis we ley \ PNE ‘ ~ 
ti nd cdoes t i enera ( ( { 
nortl Its deviation varies S 
1 place ind rom dav t the 
even has an hourly variatiol problems f 
‘ vVarlat ) lye ft macnet { hy 4 
, The s . 
\ land was cheap property and ties tf the ¢ s1 | G et ~ 
ry lines were almost universally re related 
t with a compass, with the cor- will show. Pe the first iten 
ometimes not marked at all or enumeration s { reodetie st 
poorly marked. After property my, for be te surve 
more valuable. the surveyor re be made. startine p ts must be es 
¢ these lines had to determine the lished and true direct ns to other} 
n of the needle at the particular determined = b: stronomica ob 
the original survey This infor tions Latitudes nev itudes 
was ordinarily available only in) muths, determin istronon 
omprehensive magnetic surveys’ therefore be compared t 
ne over a number of years had of a building ‘ Ser 
made covering the area in ques ning for a ther survevs 
Next i ¢ mie ‘ 
saTety Of navigation depends to a triangulat ! at — 1 t 


eat extent upon the COM pass and next The oa rapl Post > 
ivigator’s knowledge ot its beha large numbe I p nis wre reg 


Like the survevor, the navigator a basis for hvdrograph top 


know the variation of the needle or other surveys. To make astro 
true north, but in addition he eal observations at every 

lso know to what extent his com- require too mu time and .ex} 

s affected by the iron in his ship. Even then, the results would not bi 


itter is a difficult problem and its satisfactory Astronomica bservations 


rn requires a knowledge ol the dip are affected by deflections | Tt} 
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U. S. COAST AND GEODETIC SURVEY 


STEAMER EXPLORER AT PRID 


WILLIAM SOUND, ALASKA 


cal, so the exact relative positions of 


points on the ground ean best be ob 


tained by triangulation. Base line 


measurements should be included with 
triangulation, since they furnish the 
starting and check lengths at intervals 
through an are 

Hydrographic surveys should be men 
tioned next. Knowing the positions of 
triangulation stations on shore, the 


hy drographic engineer cet: 


position ot his soundine hoat at 


ings. <As the depths read on 
ing line depend upon the 


variations of the heieht of the t 


be measured at points along 


and a uniform datum plane « 


to which all soundings ar 


Tide and eurrent observation 


quired, of course, further to 
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lydrographie ope Lions LKeW inst 
re drag@ survevs, by means Ol 
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missed b the sounding line 
vered 
agnetic work of the Coast al 
Survey has already been me 
nad its purp se bi efi, desc! bed 
tem in our enumeratiol Ss the 
al work of the Bureau ‘his 
t oniv the recording ol eart 
shocks at a nhumbel eld st 
nd the location of epicenters fron 
sent in by these and other wide 
ed observatories, but  ineluces 
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SHOWING IN NTS AS S P IN RAD 
\. R. WAS DON! 
winds and waves constantly builds new 


shoals and reefs, tears out old ones, and 
location and characteristics 


New 


changes the 
ol 


the shore line roads and streets 


l 


are constructed alone the shore, in the 
harbors new wharts are built or changed 
along the water fronts, and new or 
deeper channels are dredged New sur- 
veys must therefore be made from time 


to time to determine these changes, 


revised editions of charts 


TOO 


necessitating 
The 


only a fraction of 


therefore 
the total 
editions 


number represents 
number of 
charts, if separate based on 
new surveys are included. 

kor 


these data useful ? 


are all 
The first that comes 


what scientific purpose 
to mind is the problem of coast erosion. 


While this has a very practical side in 
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new land, it has 
How affected by the 


ation of the bottom. the 


also a scient 
Is erosion 


characte 


material underlying adjacent 


areas, the presence ol outly Ing 
prevailing direction of the 
tidal 


salinity 


oceanic and currents, or 


perature or ot the wat 





comparison of a ser 
ol of a 


shows exactly what changes hav 


ies of rey 


tions charts particu 


place in shore line, channels an 
and character of the bottom, an 


charts do not give sufficient det: 


sheets and other original survé 


are available in the Bureau 
Much of the data needed for 
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OATING SIGNAL FOR OFFSHOR! 
HYDROGRAPHIC SURVEYS 


ire furnished by the surveys of 
Coast and Geodetic Survey A 
only a bare beginning has so fa! 
made on coast erosion investiga 
1] 


the problem will undoubtedly be 


lied intensively in the future 


logists for a lone time have bee 


rested in the continental shelves 


‘ 
* 


explanation can be given fo 
shelves? Are they rising or sink 
and are they affected by the weights 
ments deposited on them by ri 
A study of the charts covering 
shelves show what are apparently 
emains of old river vallevs that are 
submerged Some investigators 
the results of glacial action 01 
‘ontinental shelf off New England 
data show whether there is any 
ency of at least the shoreward side 
he shelf to rise or sink. Large 
ges in depth on other parts of the 
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Since radio waves trave 


ity of light, the 


the bomb explosion an 


signal is essent lally 


time 
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uund wave to travel from the 


he shore station. 


'd i) masse ot 


requires 


radio acoustic positio1 


scientific investigation 


the study already given to it 


followed by the sound wave in 
m ship to shore is not yet defi 
nown, or better statement ol 
hlem would be that the path fol 


that part of the sound wave 


first reaches the hydrophone 1s 
] 
i 


finitely known The velocity 

s different near the surtace fron 
is near the bottom, and 
of the position deter 

ethod depends upon how near 


| ] 
hl sone patt ean De ASCel 


re re of eourse otner 


, Important 


investigations which are based 

hydrographie data of the Coast 
Geodetic Survey ilso a 
ber of the 
tions of which are dependent upon 
collected by the 
them 
of the 


vertical on 


There are i 
outstanding problems, 
kinds of data 
eau. Let us consider a few of 
Mention has already been made 

of deflections of the 


since 


the 


observations. Ever 
the 
bodies of 
n known to a high degree of approxi 


tion. With 


nt knowledge of the 


nomical 


vewt 


time laws eoverning 


mn Ss 


ractions of matter have 


these laws and a suf 
topography of 
< earth it should be possible, theoreti 
to compute for a given point on 
earth just how the bob of a plumb 
attracted by the 
[f there is a 
rtain distance from the station in a 
the attraction 
he mountain will pull the plumb line 


If the 


will be earth’s 


ss as a whole mountal 


| n direction, we know 





| \ to one side size and dis 


ution of mass of this mountain are 
wn, its effect on the plumb line can 

i mputed. 

. strange thine was noticed many 

rs ago when attempts were made in 


i to compute the attractive effects 
The 


mountain 


masses. 


apparent 
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attraction ot a Was 


mountain 
than 


act ual 


less the com 


much 
The 


lack of 


found to be 
effect 
this 
must be 


puted only explanation 


found for attraction was 


that there some Torm of com 
negative mass underlying the 
diffe) 


ent forms, propounded about the middle 


pensating 


mountain. This theory, in two 


of the nineteenth century by two 
famous Enelish eeodesists, Pratt and 
Airy, later became the basis for the 


well-known ist static theory 


Early in the 


test of 


twentieth 
the ls 


century, a 


quantitative static theor 
| : 


n the Pratt form was made by the 
Coast and Geodetic Survey It was 
issumed that the erust of the eart!] 
ibove a uniform imaginary surface 
about seventy miles below sea-level is in 
floating equilibrium, that is, that a 


mountain is balanced by an equal nega 


tive mass directly below, and that an 


wean iS balanced by an equal positive 
mass heli \"\ iT Computations showed 
the theoretical deflections of the vertieal 


on this basis were remarkably eclose to 


The actual observed deflections Several! 


hundred astronomical stations were 
used in this investigation and the results 
the 


main essentials of the isostatic theory. 


were almost conclusive proof of 
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tion was that the Survey 
derive the sl} ipe ol the enrt 
rately that its mathemat 
was adopted as the standa 


Lae as 


tional ellipsoid to be 
for triangulation computat 
justments 

Later the Survey applied t! 
to the 


theory computation 





sity of gravity, again striki 
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LANDING ASTRONOMIC AND GRAVITY 


INSTRUMENTS AT NIHOA - 


THE HAWAITAN GROUP 


best general answer to this question 1s 
that we are rapidly increasing our 
technical knowledge of earthquakes and 
there can be no doubt that this knowl 
edge eventually will be of great value in 
helping mankind to minimize the detri 
mental effects of such disturbances. In- 
vestigators are learning where earth- 
quakes are most likely to occur, what 
kinds of waves are produced in the 
ground near the epicenter and how 
these waves travel, what buildings are 
most likely to resist shocks, and what 
changes occur in the positions and ele 
vations of points on the ground before, 
during and after the shock. 

An interesting scientific study of the 
interior of the earth is possible from 
seismic data. An earthquake shock is 
recorded at distant points because of 
earth waves emanating from the epi 
center These waves are of two differ 
ent types and travel along several dif- 
ferent paths near the surface of the 
earth and through the interior. A great 
deal of our present knowledge about the 
erust of the earth and the so-called cen- 


tral core has been obtained by a study 





ot earthquake records Muel 
learned about the speed of tr 
different waves along the vai 
and the relation of the speed 
ticity and other properties 
through which the waves pa 
knowledge has been applied 


rists to the search for o1] al 


minerals by the simple expr 
making use of artificial eart 
suitably located and produced | 
sions. 

In preparing this paper | 
posely avoided giving any tee! 
tails of the work carried on by t 
and Geodetic Survey My pur] 
been to present a veneral pict 
broad field and to leave it to 1 
to pick out the subject in wl 
most interested and then obt 
details from a more technica 
I trust I have shown that the 
the Coast and Geodetic Surve 
primarily tO meet practical, e\ 
needs, contributes in a very rea 


fc 


an inerease of the scientifie ki 


of the world. without whieh n 


can not expect to advance 


















CAJAL’S SUGGESTIONS 
INVESTI 


FOR THE SCIENTIFIC 
GATOR 


By Dr. WILLIAM A. HILTON 


PROFESSOR OF ZOOLOGY, 


S Ramon ¥ CAJAL is especially well 
known to the histologist and neurologist 
r his most important contributions to 
ur knowledge in the field of the ner- 
yous system and sense organs. Few 
men in science have received such com- 
plete recognition during their lives and 
none have more justly come by these 
honors. Besides his numerous technical 
monographs and books are a few others 
f a more literary character. He has 
kindly granted me the privilege of draw- 
ing freely from two of these in connec- 
tion with an account of his life. They 
ire his autobiography and ‘‘Rules and 
Counsels for Scientific Investigation.’’ 
This last has so much of interest and 
value that I have translated from the 
Spanish some of its striking passages 
before a more comprehensive work is 
published. 
On the whole Cajal is appreciative of 
the value of philosophy, but he says: 
... The history of civilization has 
unmistakably demonstrated the sterility 
of metaphysics in its repeated efforts to 
divine the laws of nature. It has been 
rightly said that the human intellect, 
turning its back to reality and concen- 
trating in itself, is powerless to explain 
the most simple mechanisms of the world 
and life.’’ 

. I think myself that the slight 
benefit derived from the reading of such 
works and in general of all works con- 
cerning the philosophical methods of in- 
vestigation, results from the vagueness 
and generality of the rules that they con- 
tain; when they are not empty formulae, 
they come to be the formal expression of 
the mechanism of thought in the inves- 
tigating function. This mechanism acts 
unconsciously in every mind regu- 


POMONA COLLEGI 
and 
phi 


psychol wrical 


cultivated ; 
the 


larly organized and 


when by an act of meditation 


losopher formulates his 
laws, neither the author nor the reader 
ean by their use improve his respective 
capacities for the scientific investigation. 
The expositions of logical methods cause 
in me the same impression that would 
be produced by an orator that pretended 
to increase his eloquence through the 


study of centers of voice production and 


the mechanism and innervation of the 
larynx, as if knowledge of these ana 
tomic-physiological devices could creat 
an organization that we lack or perfect 


the one that we have.’’ 
**It is important to note that the most 
brilliant discoveries have been due not t 


the knowledge of written logic, but to 
that living logic that man possesses in 


his spirit, with which he elaborates ideas 
with the same perfect unconsciousness 
with which Jourdain spoke prose.’’ 

He declares that there are no k 


nal 
Cal 


receipts for making discoveries. 
“‘The men of genius hardly bow to 


written rules; they prefer to make them 
As Condorcet ‘The mediocre e¢: 
be educated, but genius educates itself.’ 

However, Cajal suggests that 


Says: in 


it 
Ad 


we 


abandon vague philosophical principles 


and abstract methods, we may find the 
‘‘moral and instrumental technique in 
dispensable to the inquisitive process; 


will be easy to find some rules positively 
useful to the 
It is to the will more than to the intelli 


beginning investigator.’’ 


gence that his suggestions are directed 
He has the belief that the first is as 
capable of education as the second and 
also that every great work, in art, in 


science, is the result of a great desire. 
**Excessive devotion to genius has its 
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root in a double sentiment of justice and 
modesty which is hardly to be blamed, 
but if it takes too great possession of the 
investigator it destroys all 
initiative and inecapacitates him for 
original investigation. Defect for de- 
fect, arrogance is preferable to bashful- 
Boldness tries its strength and 
conquers or is conquered, but excessive 
modesty avoids the battle and condemns 
itself to shameful inaction. 

‘‘Far from becoming discouraged be- 


beginning 


ness. 


fore the great authorities of science, the 
novice in investigation ought to know 
that his destiny by a cruel, but inexor- 
able law, is to grow a little at the cost 
of the reputation of the great authori- 
ties. 

‘*But it is not necessary to destroy; 
it is necessary to build. Scientifie ecriti- 
cism justifies itself, delivering in place 
of an error a truth. 
doctrine will come out of the ruins of 
the abandoned and will find itself rest- 
ing on the facts rightfully interpreted.’’ 


Commonly the new 


Recent graduates, so Cajal says, are 
often heard to express such sentiments 
as these: 

‘*All the substance of each scientific 
theme has been exhausted. Of what: use 
is it for me to add some small detail? 
How can I hope to reap where more 
diligent observers have already collected 
abundantly ? 

**So speaks laziness, many times mas- 
querading as modesty. That is the way 
some youths of merit think when they 
feel the first dismay produced by the 
consideration of a great enterprise. 

‘*In general it can be affirmed that 
problems are not exhausted, but men are 
exhausted in a problem. Fresh talent 
arriving without reputation to the analy- 
sis of a subject will always find a new 
aspect, something that was not noticed 
by those who definitely abandoned the 
subject. So fragmentary is our knowl- 
edge that even in the most studied topics 
there are unexpected findings. 


‘‘In the struggle with nature, the 
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and the astronomer 
away with the earth whic! 


biologist 


and concentrate his attention 
severe region of the idea Wi 
or later the light of truth w 
The new fact established, t 
tions will come in their tim: 
Cajal believes that many 
themselves lacking in ability 
tific 
attitude to explain their lazin 
not fitted for this work would | 


research are those wi! 


not capable of prolonged attent 
lacking curiosity or admirati 
works of nature.’’ 

Patience, ability for details, 
‘‘with th 


may be acquired, 


and the satisfaction of s 


Many of medium qualities may 


work 


thing for as he says: 

**Science like the army needs 
and soldiers, some to conceive 
others to work out details. 

**A dominant characteristic ix 
nent investigators is the high, p1 
dependence of judgment. They 
fall surprised and confounded 
the work of their predecessors and 
ers but remain impatient and 
tive. 

**Men of science moved 

same impulses as others, but two 
nating forces are clearly seen, ‘t 2 
of truth and the passion for glory aa 

7 the sincerest and the m Be 
voted scientist remains pr 
human; in his life for his fellow 


are 


he exceeds the best, expanding nis 
fulness beyond present and local 





tions. Thanks to these men of si! 11 
talent whose sight penetrates into ‘ Lemat 
shadows of the future, and whos: must 
site sensibility makes them regret | seis 
errors and the stagnation of rout " 
scientific progress only the geniu ven 
have the privilege of opposing t ( 
rent and modifying the moral med ' 
His mission is not the adaptati { 
his ideas to those of society bu less 
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n of society to his ideas, and 
is right (as he usually is) and 
is with prudence and energy, 
it dismay, sooner or later human- 

follow him, applaud him and 

m with glory. Trusting in this 

¢ tribute of veneration and jus 
very investigator works with con 
cause he knows that if indi 
ls are capable of ungratefulness, 
munities very seldom are if they 
ill consciousness of the reality 
tility of an idea. 
It is a very common truth that in a 
degree the desire for approba- 
and applause moves all men and 
ially those endowed with a great 
‘t and wondering mind, but each one 
reches for glory by a different road. 


is a soldier with the arms so cele 


ited by Cervantes in his Quixote and 


y 


er aspires to increase the political 
itness of his country. Others 
ugh art are desirous of the eas) 


suse of the multitudes that under- 
nd beauty much better than truth. A 
only in every country and in the 
‘ivilized, follow the path of seclen 

» investigation, the only way that can 


‘ing us to a rational and positive ex- 


ination of man and of nature which 


iall 


rrounds him. I think that this aspira- 


is one of the most dignified and 
lable that man can follow, because 


Ach 


rhaps more than any other it is im 


regnated with the perfume of love and 


niversal charity. 


— = 


‘It is considered important that the 


‘ginner know thoroughly the literature 


his field, not alone must he depend 
printed information but he must 


nstantly return to nature herself. He 


ust know in a general way all the other 


nees which directly or indirectly have 


nnection with the selected field. 


‘The inquisitive mind is like a weapon 


‘combat. If it is sharpened on one side 


e 


ly we shall have a cutting sword, if on 


) sides it will still be able to cut but 
s efficiently, but if we sharpen it on 
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will have great importance and will 
abundantly repay our efforts. 

**The new idea found is frequently the 
fruit of patient and tenacious observa- 
tion, the consequences of having applied 
to the theme more time, more constancy 
and the best methods of one’s predeces- 
SOrs., 

‘‘The first fact conquered, our task 
will be as easy as brilliant, for it will 
reduce itself to progressively determin- 
ing the consequences that the new acqui- 
sition has in different spheres of science. 
It has been said that although the first 
discovery is hard, the others are usually 
corollaries of the first. 

‘‘The explorer of nature, we repeat it 
several times, must consider investiga- 
tion as an incomparable sport, in which 
everything from the technical procedure 
to the doctrinal elaboration constitutes 
an eternal fountain of grateful satisfac- 
tions. as 

Diseases of the Will: This is one of 
the most interesting parts of the book. 
I can not do better than quote parts of 
the first two paragraphs of this chapter. 

‘*We have all seen teachers superiorly 
endowed, overflowing with activity and 
initiative, possessors of sufficient means 
for investigation and yet who do not 
realize the value of personal work and 
never write. Their disciples and admir- 
ers await with anxiety the ‘Great 
Work’ which will justify the high con- 
cept of the teacher that they have 
formed; but the important monograph 
is not produced and the teacher con- 
tinues without writing a word.’’ 

**Let us not be deceived by optimism 
and good will. Despite the exceptional 
merit and zeal and the energy shown in 
certain teaching activities, such teachers 
have diseased wills.’’ Cajal divides 
these into several groups: 

Contemplators: He begins with the 
sleepy variety, frequent among anato- 
mists, chemists, biologists and physicists. 
It is recognized by the following symp- 


toms: 





*‘Love for the contemplat 
nature, but only in its aestheti 
festations, the sublime specta 
beautiful forms, the splendid co! 
the elegant structures. If the dil 
is a botanist, he will always rem 
anchored to an admiration of A 
especially the diatoms, whose b 
shells will captivate his admirati 
his fetishist cult he will spend his 
examining and photographing in a : 
sand ways, these interesting organisms 
comparing them with Greek 
shields, and other ornamental 
but without adding to the copious 
logue of the known species a new var 
or contributing in the least to the k: 
edge of the structure, evoluti 
functions of the mentioned orga: 

Bibliophiles and the polyglots: ‘As Hl 
the microscopist takes pleasure wit 
diatoms, the zoologist with shells, ins 
and birds of showy livery, the biblio, 
will enjoy himself by reading very 
books or monographs, or such trans 
dental writing from which he cares : ere 
receive only that which will astonis . 
friends with his vast knowledge.’’ - 

‘“‘The symptoms of this ill ar 





cyclopedic tendencies, acquisition a 
many languages, some of them rs 
useless; exclusive subscription to litt hee 
known reviews; monopolization « had 
many new books as appear in th ton 
dows of book stores; assiduous read al 
of what is important to know, but es Roe 
cially that of interest to few, invir tific 
laziness for writing and aversion { asp 
seminar and the laboratory.’’ tres 

** As is natural our erudite lives in thei 
for his library, which is copious a tre 
monumental. He receives there t! tol 
his kind, to whom he engages in p\ aes 
conversation with disconnnected ques ee 
tions such as ‘‘Have you read thi ves 
book?’’ (Here it may be a Yaqui, | oom 
man, Russian or Scandinavian ! the 
**Do you know the surprising theor apr 
so and so?’’ And, without hearing ma 


answer, the erudite develops, with war the 
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quence, a doctrine which is usually 
extravagant and audacious. All his 
.verness is to pass as a monster of talent 
nd of culture without thinking that 
niv living effort can save the scientist 

m forgetfulness and injustice. ”’ 

‘There is not, fortunately, need of in- 
sisting much on this point to rectify 
mistaken social judgments. No one 
ienores the fact that the one who knows 
nd does is valuable compared to the one 
who knows and goes to sleep. We render 
tributes of veneration to the one who 
dds an original work to a library and 
we deny it to the one who carries a 
library in his head. To become a phono- 
graph, it would hardly be worth while 
to have the brain complicated with study 
ind reflection.’’ 

The Megalophiles: ‘‘This variety is 
characterized by miscarried noble and 
sympathetic attributes. They study 
much and also love personal work; they 
possess the cult of action and dominate 
the inquisitive methods; they overflow 
with sincere patriotism and desire to 
honor their name and their country with 
admirable conquests. ’’ 

“But nevertheless a remarkable error 
sterilizes their efforts. Convinced evolu- 
tionists in theory they are really provi- 
dentialists in practice. As though they 
had faith in the miraculous they wish to 
start with a great deed. Remembering 
perhaps that Herz, Mayer, Schwann, 
Roentgen, Curie, initiated their scien- 
tifie life with a great discovery, they 
aspire to ascend after the first battle 
from soldiers to generals, and they spend 
their lives planning and drawing, con- 
structing and rectifying always in fever- 
ish activity, always in full revision, 
incubating the great product, the aston- 
ishing and overwhelming work. The 
years go by, expectation grows tired, 
competitors murmur and friends force 
the imagination to give an honorable 
appearance to the silence of the great 
man. And in the meanwhile, on that 
theme so carefully explored and can- 
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vassed, there comes an important m 
graph from a foreign country, w 


snatches from our ambitious investigat 


the flattery of priority and forces him t 
a change ol direction sa 

Organophil s: **These are known by i 
kind of cult or fetish for the instr 
ments of observation. Fascinated by t 
shining of the metal as the lark for t] 
mirror, they take loving care of their 


idols, which they keep sacred, brilliant 
as mirrors and admirably preserved 
Repose and content reign in the labora 
tory where there is not a stain seen 
the least murmur heard.’’ 

**In the large pockets of the organ 
philes keys sound continually It is 
impossible for the assistant or students 
in the absence of the professor, either to 
study the monographs or use the neces 
Microscopes, spectro 
scopes, balances, reagents, ete., are kept 


Nothing worse 


Sary apparatus. 


and sealed seven times! 
could happen, or be more greatly pun 
ished by the chief of the laboratory, than 
to have the assistant spoil the objective 
of Zeiss, the refractometer, the polarizer 
That would be horrible! 
not the only one responsible for the 


Besides, 1S he 


scientific material, sacred chest of the 
University? And will he not some day 
have to render exact account to his supe 
riors? Investigate? Confirm? He will 
do it when he has time, and when certain 
new monographs that are indispensable 
have arrived. Alas! If the Government 
would increase the budget for material, 
perhaps he would be able to spare, in the 
interests of teaching, part of the sacred 
deposit. But in the meanwhile! ! !”’ 

Those out of line: ‘‘The profession of 
teaching is at times a mere step to that 
of politics or an advertisement for pro 
fessional work. - 

The Theorizers: ‘‘These are the cul- 
tured and superiorly endowed whose 
will suffers from a kind of laziness more 
grave because it does not seem such to 
them, nor to others. Here are the prin 
cipal symptoms: talent for exposition ; 
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unrestful and creative imagination ; sep- 
aration from the laboratory and inevi- 
table antipathy towards concrete science 
and detailed facts. They prefer to see 
things large and live in the clouds. They 
prefer the book to the monograph and 
the brilliant and audacious hypothesis to 
the classic but solid conception. In the 
presence of a difficult problem, they feel 


an irresistible temptation, not to ask of 


nature, but to form a theory. If they 
happen to perceive a weak and artificial 
analogy between two phenomena, or suc- 
ceed in putting the new fact in the frame 
of a general conception, true or false, 
they feel satisfied and they continue to 
believe themselves superior reformers. 
The method is legitimate in principle, 
but they abuse it, falling into the inno- 
eence of considering things under a 
single aspect. To them the essential is 
the aesthetic side of the conception. It 
little if it melts in 
long as it is beautiful and ingenious, 
profound and symmetrical. In reality 
the theoretical individual is a lazy per- 


matters the air, as 


son disguised as diligent. 
Social conditions favorable for scien- 
tific Much of the material under 
this heading applies to conditions in 
Spain but there are a few paragraphs I 


work : 


wish to quote. 

**. . . . He goes on to say that in spite 
of such discouraged phrases as: ‘‘I lack 
a laboratory; my profession is incom- 
patible with the equipment indispensable 
for scientific work; family obligations 
rob one of time and money required by 
the work of investigation’’—that 

**It would be easy to reduce to its true 
value such laments and insist upon this 
important truth: for scientific work the 
means are almost nothing and the man 
is very nearly everything.’’ 

** Difficulties of material means: This 
is the convenient which many 
professors and not a few doctors, not 
burdened with teaching but able for 
scientific investigation, present as soon 
as they are asked about their work. 


excuse 
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‘The investigator and the fa 


worries and expense requir 
creation and support of a 
contrast with the poor pa 


state gives the teaching fu 
stitutes, as is well known. an 


reasons put forward by 1 
teachers for deserting the 
and devcting their activities 


luerative enterprises. ‘Scie 
family incompatible’ th 
‘Since the physical basis of th: 


are 


is so small, how ean he invit 
else to join him to share it! 
tist must 

family and his real family; | 
ideals and sons.’ It is 


recognize it: 


1 


choose between | 


his 


in such exaggerat 


is some truth. The eare of 
like the moral and econo1 
takes from the work of 1 ‘ 


The ideal university would be 


tery, whose monks, devoted 
the study of nature, would 
distraction from their regular . 


‘‘But we are too impert 
erate ourselves with equal fery 
The desire of he 
interest from earth. It is 
that the psychologists, abso 


causes. saven 


‘h, 


contemplation of the spirit, d 
Those who occupy t} 
laugh at th 


») eter S 


the brain. 
about the 
And the 
separates us from human glor: 

Vain illusion, no doubt, but e 

removing mountains and of gi 
dent impulse to humanity tov 


devil 


aspiration t 


true and good. Like patriot 

passion for glory must be suggest 

never analysed. nd 
‘*But the monastic life would : lest 


for the majority of scientists in intoler 0 
able sacrifice. If woman is 
let us admit it, 
Very few are the austere for 
beautiful half of the human r 
sents something like a showy sar SO! 


she is a necess 


> 


an ornithological collection! Bes 
would be a poor procedure for t 

















followers to offer them absti- 
nd martyrdom. Let any who can 
mself do it, but let us not im 

at on any one.’ 
Nelection of a companion: We touch 
, very delicate point. What quali- 
; should adorn the one chosen by the 
science? Many citizens suffer 
heir wives, but they suffer alone; 
from the wife of the scientist some- 
s society suffers and even the whole 
umanity! How many important 
:s have been interrupted by the 
tism of young wives! How many 
tions have been frustrated by femi- 
vanity or ecaprice! How many 
mous professors surrender to the 
ht of the matrimonial yoke, con- 
ting themselves into common gold 


ders, degrading themselves and steril- 
¢ their work with the insatiable mo- 

lizing of dignities and privileges.’’ 
“Even the most human and noble 
mpulses of the wife, when they reach 
xcessive conditions, constitute formida- 

e enemies of scientific work. As is wel! 

wn, there exists in the wife the spirit 

family, the saving tendency of 
physical conservation of the race 
is wholly egotism since it represents 

e supreme interest of the species! Not 

ut reason and depth has Renan 
said: ‘What woman wants God wants.’ 
She concentrates her love and abnegation 
the family; less exclusive, the man 
nows how to distribute his efforts be 
tween the family and society.”’ 

‘The woman loves tradition, adores 
privilege, feels justice little and is usu 
lly indifferent to all works of reform 
ind progress; whereas the man truly 
deserves the title of homosi cialist. He 
abominates routine and privilege, ven- 


‘ 


es Justice, and places in many cases 


he cause of humanity before the cause 
‘the family. That is why the mother 
wants to live only in the memory of her 
sons, while the father desires besides to 
survive in the pages of history. ts 

‘Arriving at this point, the reader 
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will wish perhaps 


field of generalization é 
type or woman deq 
man of science 31 
indifference that tl vife | ! 
of study a gas ti! ( \ es | 
sky or a ballast t t ol res I 
best of his life to d in the 1 
‘*The intellectual wif 
young woman ad dw is 
or literary career, rried by ir 
sistible vocation for study, has bee: 
to acquire general i iction t 
with enough that d and y 
constitutes a very rare kind in Sp 
One must, then, renounce su rrat 
company. It is sensib no doubt 
cause the few ex implies man d 
tors {except two exceptions 
have known in laboratories 
seem, with their k of charm, t 
sole us for their being inaccess 
‘*There abounds, on tl r 
n whieh f] ey ‘ Re as 
with singular estige, ¢ b 
the scientific enterprises of the 
and exempt (as ich as pos 
the frivolities and fant: f ft 
nine temperament. Such a 1 
telligent and we balaneed, wit 
flowing optimis d fortitude 
tutes the ideal companion of tl) 
tist 
‘Will he direct himself to the « 
woman? It seems to us a a r 
ous choice Hal tuat d T ( 
of luxury, of d it would | 
miracle if she did not contar 
husband with her tastes: ré r { 
ease of the illustrious Englis! 
Davy, who o1 e beer 
a rich woman, stopped almost t y 
brillian f stigator d 


sumed 


t career ol 


the best par 


and recepti ns of the great wv 


adh { 
with a 


abando 
the sex, 


would be 


rich and ill 


ning the e 


would eonsec 


, rt ‘ 
is he 
S al d V 











no 
aw 


service of science. Admirable women 
of this kind abound in other countries.’’ 

**Shall the scientist prefer the artistic 
With honorable ex- 


per- 


wife or the writer? 
ceptions, such females constitute 
turbation or eternal oceasion of disgust 
for the cultivator of science. It is dis- 
couraging to recognize that as soon as 
she enjoys a virile talent and culture, 
the woman usually loses the charm of 
her modesty, acquires airs of dominance, 
and lives in perpetual exhibition of 
abilities and excellences. The woman is 
almost always a little theatrical but the 
writer and the artist is always in the 
scenery. And then they have such high 
and complicated tastes! Anyway, the 
opulent wife usually pays for what she 
wants. Little friend of books or reviews, 
she is interested only in jewelry and 
stores of fashion; but the literary woman 
sees with equal desire the windows of 
jewels and hats and the show cases of 
the book stores.’’ 

There is left then for our beginning 
scientist as a probable and suitable com- 
panion of glories and fatigues none but 
the industrious girl who is economical 
and endowed with mental and physical 
health, adorned with optimism and a 
good heart and with enough education 
to understand and encourage the hus- 
band and with the necessary passion to 
believe in him and to dream of the hour 
of triumph, that she considers sure. And 
he, instead of scolding and rebuffs, will 
find in the home a grateful atmosphere 
propitious for the germination and 
growth of ideas. a 


MARCH OF THE SCIENTIFIC 
INVESTIGATION 

Observation: ‘‘One ought to clear the 
mind from the prejudices and images 
of others to make firm the purpose of 
seeing and judging by ourselves, as 
though the object was created expressly 
for the comfort and delight of our in- 
tellect. It is necessary finally, to repro- 
duce as much as possible the state of 
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mind—a mixture of 
and vivid curiosity—through 
fortunate scientist went who 
the fact considered by us. or 
attempted the problem.’’ 

** And 
another rule praised constant 
teachers of scientific investigat 
not enough to 
template, impregnate ourselves | 
tion and sympathy for the tl 
served, make them ours, both \ aa 
heart and by the intelligence. © 
will they deliver to us their sec: 
the lover who discovers daily 
loved new perfections, the stud 
contemplates an object with de! 


SUrprise 


this is closely asso 


examine, we 


by finding interesting details w! tho 
escaped others.”’ ser 

‘We must work under the best has 
sible conditions, taking advant n 


the purpose of the more perfect 

cal instruments and of the met! 

study that deserve confidence 
Experimentation: ‘‘In many s 


experimentation surpasses in import eau 
observation itself. It would be i see 
sible to make discoveries in physics or the 
physiology, without imagining a exp 
nal experiment, without subjecting 1 obs 
phenomenon studied to conditions . 
or less new. Morphology itself t agi 


ogy, anatomy, embryology) for the 
study mere observation seems | s] 
enough, acquires every day a more ¢ ser 
perimental character. And to su . 
change of direction valuable conques’ to ’ 
are due which never would have | pit) 
achieved through the repeated method wh 
the anatomical analysis of the stat im] 
forms.”’ ‘ist 
The directing hypothesis: ‘‘ The the 
observed, next it is important to fix t san 
signification, that is, the relation the con 
binds the new truth to the grou car 
the postulates of science. In the p! exe 
ence of unusual phenomena the fir sho 
move of the spirit is to imagine a jue 


pothesis that will account for 
that places it under one of the 
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Experience will afterwards defi 


Ws 


tely pass upon the truth of the con- 


n. 

For the creation of the hypothesis he 
nsiders the following rules: first, that 
ypothesis be required, second, that 

be also contrastable or comparable, 
rd, that it be easily imaginable, that 

s translatable into 

neuage; fourth, that in escaping from 

‘ult properties and from metaphysical 
essences, it should tend toward solving 

question of quality in problems of 
uantity ; fifth, that it suggest investiga- 

ns and controversies that bring us 
earer to the good road, promoting new 
nd more happy Even 
though erroneous, the hypotheses can 
serve efficiently for progress if it be 
based on mere observations, and mark 
an original direction towards scientific 
thought. . . 

“It is difficult to 
imagining a hypothesis. 
does not possess a certain intuition for 
causal linking or a guessing instinct to 
see the idea in the fact and the law in 
the phenomenon, will give a reasonable 
explanation very few times whatever his 
observing talent may be. wis 

“Proof: The hypothesis, 
agined, it is necessary to submit it to 
the sanction of experience. For this we 
shall choose experiments or accurate ob- 
servations, complete and conclusive. . .’’ 

“If the hypothesis does not conform 
to the facts, it must be rejected without 
pity, and another explanation imagined, 
which is free from reproach. Let us 
impose upon ourselves severe auto-criti- 
cism, based on self suspicion. During 
the process of proof, we should use the 
same diligence in searching out the facts 
contrary to our hypothesis as those that 
ean favor it. Let us avoid feeling an 
excessive love for our own ideas. They 
should find in us not a lawyer but a 
judge... .”? 

‘“When the work of confirmation 
throws but a feeble light, let us imagine 


physico chemical 


conceptions. 


rules for 
who 


dictate 
The one 


being im- 


new experiments ind let us plae 
selves in the best condition to evaluate 
the reaching of the hypotheses | 
anatomy and physiology, for exar 


the impossibility of elucidating the str 


ture or the function of a e mpiex 


occurs frequently. This results from t 


fact that we attack the problem from 


more difficult side, pretending to solve it 


in man, or in the superior vertebrates 
But if we go to embryos, or i 

animals, nature will show herself moi 
ingenuous and less elusive, offering us 


the schematic plan of the stru 


almost 
ture and dynamism for which we looked 


and by which frequently our hypotheses 


will receive unexpected and definite e 
firmation. = 
Justification of the 
cation: ‘‘Mr. Billings, wise librarian o 
Washington, oppressed by the 


classifying thousands of pamphlets i 


fy 


scLlenti ny f 


| 
Task < 


which almost the same facts or truths 
long known were brought forth in differ 
ent styles, suggested to scientific writers 


first, have something 
t! ird stop 


the following rules: 
new to say; second, say it; 
as soon as it has been said; fourth, gin 
to the publication appropriate title.’’ 
‘*Here is a which we d 
not believe 
country of the hyperbole and the show: 
figure. In effect, the first thing that is 
necessary in treating of scientific 
jects, when we are not trying to teach 
is to observation or useful 
idea others. Noth 
ing is more ridiculous than the pretense 
of writing without being able to bring to 


suggestion 


useless in Spain, classi 


sub- 


some 


have 
to communicate to 


the question a positive fact, with no 
other than to 
imagination, or to boast of 
erudition with data taken at 
third hand.”’ 

** Let 
eareful bibliographic 
the originality of the fact or idea 
we desire to present, and let us keey 
from prematurely producing the fruit 
of our observation. When our tl 


excuse show a feverish 
pedantic 


second or 


then, thanks to a 


investigation, of 


us be 


sure, 


ught 








conclusions 


between different 
not have full 
having hit the target, it is a sign of hav- 
ing abandoned the laboratory too early.’’ 

Bib 


personal 


fluctuates 


and we do assurance of 


graph y: ‘‘ Before presenting our 
the 
tudy, it is eustomary to sketch the his- 
of the subject, either to mark the 
starting point or present a just tribute 


contribution to theme of 


torv 
to the famous scientist who preceded us 


the road of 
Vhen at this point, either by love of 


In opening investigation. 
conciseness, or by mere laziness, the be- 
ginning investigator tries to omit dates 
and quotations, let him consider that he 
might be paid in the same coin by others 
who intentionally ignore. - 
Justice and courtesy in the 
the historical antece- 
frequently obliged to 
formulate judgments about the exposi- 
tions of the work of others. It is un- 
give the that in 
such appreciations we ought to conduct 
ourselves not only with impartiality but 


judqme nts ° 
‘In consigning 


dents, we are 


warning 


necessary to 


by showing exquisite courtesy and agree- 


able and almost laudatory manners. In- 
dulgent with the mistakes of the be- 
ginner, we should be respectful and 


before the lapses of the great 
scientific celebrities. Let us be always 
afraid that our observations represent 


modest 


superficiality or impatience or mirage of 
youthful before resolving 
ourselves to repudiate a fact or an in- 


enthusiasm 


terpretation commonly admitted; let us 
think maturely. And let into 
consideration when formulating our ob- 
jections, that while among scientists we 
find noble and kind characters, there are 
also the irritable temperaments. a 
‘When, unjustly attacked, we shall be 
forced to defend ourselves, let us do it 
bravely, using the sword, but with a 
blunt point, and adorned, as in the 
popular saying, with a bouquet of flow- 


us take 


ers.”” 

**It is painful to recognize that in the 
majority of eases the contestants do not 
defend a doctrine but their own infalli- 
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bility. It is the instinet 
conservation that reacts 
Error of observation or OT T¢ 


F 


of a fact: ‘*‘In general se 
cuss interpretations, not fact 
they suppose that the invest 


matter how modest he be, is 

of going into the analytical t] 
out 
cisely for this that those lay 


sidered very grave, showing in 1 


sufficient preparation I 


commit them singular intelleetu 


of methodol crical experience f 
less, let us keep from being abus . 
pointing out mistakes; let u +b 


and let us remember that in m 
distraction or carelessness even 


sagacious scientist ean com! ; ‘ ' , 
Far from critic 


euse him with benevolence, p: 


ising crudely, 
that it is a matter of very hard 


tions, when the mistakes r 


quently and almost unavoid 
us rot impute the error to 
but rather to the imperfection « 3 
nique used to the prejudice of 
where the criticised work 
spired. age 

Theoretical 
that in interpreting the facts i 


the author formulated an arbit 


error? se 1 


4 ‘ 


pothesis bearing on the fa 
basis in observation. The crit 
should be gilded with phrases 
kind: ‘Certainly the explanatio: . 
posed is a little bit venturesome, | 
the other hand it is notably ing 
very 
and shows in its author a philos 
spirit of great reach. It is a gr 
that in forming his conception |! | 
not taken into consideration thos¢ wor 
that contradicted it formally! | 


ease the hypothesis is seductive 


suggests elevated consid 


serving of respectful discussion 
amination!’ ’’ 

Exposition of the methods: ‘‘It hgu 
portant to note either at the begi' [ 
or at the end of the monogray 
methods of investigation followed 
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- should not imitate those scientists 
as a reason that they are going 
fect it later and for 
selves temporarily the monopoly of 
the 


mathemati- 


ive 
sO 


reserve 


hnique employed restoring 
of the chemists and 
the centuries past who, inspired 
he puerile vanity of astonishing 
ple with the power of their pene- 
reserved for themselves the de 
s of the procedures that had given 
the truth. Fortunately this sort 
f thing is disappearing from the field 
Perey 
‘*Presented in clear form, 
the deductions 
our re- 


lusions: 
‘ise and methodieal, 

observations, product 
we should close the work, con- 
n a number 


('or 


of 


} 
r S 


sing the positive results i 
short propositions. ”’ 
Veed of ‘eT? 


‘er to morphology, either macro- or 


drawings: our studies 

roscopic, it will be necessary to illus- 
rate the descriptions with figures copied 
No 


itter how precise and detailed the de 


s exactly as possible from nature 


‘iption might be of the observed ob- 


‘t, it will always be of inferior clear 
ss to a good drawing. Especially 
since the graphic representation of the 
ngs observed guarantees the exacti- 
tude of the observation itself, and con- 


stitutes a precedent of inestimable value 
r those many who confirm our conclu- 

With reason almost the same 

redit is given to-day to the one who 
draws an object faithfully for the first 
time as to the one who makes it known 


S ns 


y through a more or less incomplete 
leseription.’’ 

The style: ‘‘Finally, the style of our 
work will be genuinely didactic; sober 
simple, without affectation and without 
having any other preoccupation than 
rder and clearness. The emphasis, dec- 
or hyperbole, should 
figure in the merely scientific writings, 
f we do not wish to lose the confidence 
of the scientists, who might end by tak- 
ing us for dreamers or poets incapable 
reasoning or studying a question 


never 


INVEST] 


GATOR 


imi l Ss vriter 
constantly I the object 
with the perfect serenity and | 
a mirror, d! y with the word t 
painter with t ish, and aband 
it last the pret n of an « 
styl d is boasting 
sophica d t us 
the known say f Be l TI 
which is well cor ved is rlv enu 
ciated Se ee 

Publication: ‘‘When the inv 
enjoys a world-wide reputation | \ 
be able to publish his scienti t 
bution in any review of the sp t 
foreign or natio1 The scientists 
terested in the si ‘tT Will not stop a 
the obstacle of vruace on tT 
trary they will try to study t the 
thought of the other, or look for ! 
to translate and publish it Never 
less, even to th st famous s S 
t will be necessary to communicat 
discoveries to the Beitrage or ¢ 

latt more read in Germany. As far as 
the beginner without any credit t 
scientific world is concerned, he wv 
very wisely at start by as 
pitality in the great foreign revi 
writing or making translations 
works into Frei English or Get n 
Those who, inspiring themsel ! 
narrow and base patriotism t 
write in any other than local rey s and 
read little or not all in scient 
tries, are conden ¢ thems to | 
ignored even in t r own count! 

‘*Tt is then i rative for t futui 

f the beginning investigator that tl 
udgment of for scient t 
ties be obtained He will refl I 


turely before su 
let 


nt 


first work; 
through const 

tion, and even | 
and originality 
facts. 
ight to make mi 
in those who } 


reputations 


++ 
eTTE 


And let hi 


r. by 


7 ¢ * 4 
of some Tamous specl 


Ts, ot 
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EARLIER DEPRESSIONS 


By Dr. CAREY CRONEIS 


UNIVERSITY OF CHICAGO 


‘*Lire allows you four depressions,’’ 
is a sentence concocted by an astute ad- 
vertising man. Nowadays it stares at 
us from many a newspaper and maga- 
zine page. It compels attention. Sug- 
gesting uses of adversity, it is somehow 
vaguely reassuring. We read on: ‘‘The 
average investor’s life spans eight to ten 
depressions. Three or four are gone 
before he knows what to do with them. 
Yet, if he is wise and able he may profit 
substantially from the remaining ones. 
During every major decline thousands 
of investors have established the foun- 
dations for future independence by the 
purchase of sound securities whose 
values rose with the recovery of Ameri- 
ean business.’’ 

But to the average investor the ad- 
vertisement is after all only vaguely 
reassuring. He remembers with dis- 
tinct nostalgia one economist’s pro- 
nouncement, on the eve of the Wall 
Street debacle, that ‘‘stock prices are on 
a permanently high plateau.’’ He re- 
ealls further the good money he sent 
after the bad in that first incredible de- 
cline. He can’t forget those popular 
predictions of complete recovery by 
1931. He recognizes now, as merely a 
Delphie wiseecrack, the radio counselor’s 
statement that ‘‘the depression will be 
over two months before we know it.’’ 
In short, it dawns on even the most gul- 
lible that, although the rebirth of pros- 
perity will, indeed, be a ‘‘blessed 
event,’’ there is no Walter Winchell to 
set the date. As a matter of fact, the 
less stout of heart are badly worried 
over such headlines as ‘‘Germany Re- 
fuses to Pay’’ and the many species of 
magazine articles which nevertheless all 
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belong to that ubiquitous ge 
the Revolution Comes.’’ 

The trouble is that many 
vestors who are hardest hit 
too young to remember any 
pression; even the great n 
those who muddled throug! 
are already a little uncerta 
what actually happened then; t 
weathered the panic of 1907 | 
a hazy recollection of its | 
their present discomfort is 
poignant than their ancient p 
veterans who made fortunes 
hard times of 1893 can mars 
only a few thin-ranked | 
Leaderless, they have complet 
track of those earlier anxiet 
morass of present fears and a wi 
apprehensions for the future. I 
even the most experienced lack 
tive. In the quiet of their clu! 
say to one another, ‘‘ Yes, we’v: 
come out of it before, and I supp 
may be the time to step into the n 
but, confound it, John, things 
ferent this depression. How 
know we’ll ever come out of i 
at Russia!’’ 

Their forefathers for gener 
have had the same misgivings. S 
them wondered, with Lincoln, 
nation really could survive; othe: 
Washington, felt skeptical of the { 
of the colonies. Likewise, unk: 
Cré-Magnon leader, forgotten B 
chieftain, Sargon of Khorsabad, H 
ear of Carthage, Nero of Rome, Cat 
of the Silures, Genghis of the ( 
Lorenzo of Florence, Bonaparte o! 
sica, Wilhelm of Prussia and Hoo. 
Palo Alto—all have realized full 
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unending 


ry the past tells of the 
But 


ternation of good and bad times. 
and I, have always 


even as you 
that, regardless of the past, 
Things are different now.’’ Either 


‘+h years will change only to become 
on™ or ‘‘hard times are only the 
irbingers of complete ruin,’’ have run 
eir thoughts, according to the par- 

ticular circumstances under which they 

lived. In other words, whether ancient, 
the historians, 
priests, 


medieval or modern, 
philosophers, courtesans, 
jiers, medicine-men, artists, pugilists, 
ollege presidents, tycoons, economists 
and politicians have all agreed that the 
history of the past is the prophecy of 
the future, but they have never failed 
to reconcile themselves to the thought 
that they, their affairs and their times 
are somehow exceptions. 

Yes, the historian knows that man has 
experienced countless earlier depres- 
sions, and that at least those which have 
occurred during the periods of written 
history have been generally misunder- 
stood. But the who, with 
Hutton, looks down the vista of the past 
to see ‘‘no vestige of a beginning’’ and 
seans the illimitable horizon of the 
future to discern ‘‘no prospect of an 
end,’’ is alone fully cognizant of the 
true measure of antiquity which must 
be allotted to earlier depressions. 
Woman-like, Old Mother Earth keeps 
some of her secrets from even the geolo- 
gist’s ceaseless pryings. But he at least 
knows that earlier depressions are 
countless, that our globe enjoyed them 
even prior to the advent of life, and 
that life itself has waxed strong in ages 
of adversity and fallen into sorry ways 
in periods of plenty. 

“The everlasting hills’’ is a phrase as 
irritating to the geologist as ‘‘all men 
are created equal’’ is to the sociologist. 
It is as poorly conceived as that ficti- 
tious ‘‘permanently high plateau’’ of 
stock priees. Tennyson tried to correct 


sol- 


reologist, 
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its erroneous impression of stability by 
writing, ‘‘The hills are shadows, and 
they flow from form to form.’’ The 


geologist can only reiterate that moun 
tains of solid rock almost, if not quite, 
as high as the peak of the 1929 market 
have been elevated to haughty alpine 
grandeur only to be reduced to the ig- 


nominity of sea-level by the various 
agents of denudation, 


slightly inferior to a bear operator in 


which are only 
their ruthlessness. 

The flooded the land not 
once but scores of times; and each inun 
dation the 
existence in the sedimentary deposits 
which it left behind. 


ocean has 


has written record of its 


There rolls the deep where grew the tree, 
O Earth, what changes hast thou seen! 


There, where the long street roars hath been, 


The stillness of the central sea. 


not only poetry but sound 


The areas of Riverside Drive, 


This is 
geology. 
Michigan Boulevard, Unter den Linden, 
the Strand and the Champs Elysée have 
beneath the ‘‘central sea’’ at 
repeated intervals. Even Great 
Britain is sinking at a rate which is suf- 
ficiently rapid to effect nearly complete 
submergence the next 40,000 
years. Picture if you can a geographi- 
eal map of Europe without the identifi- 
eation tag of the British Isles! Imag- 
ine the consternation of the Englishman 


all been 
now 


within 


400 centuries removed who finds that at 
last the ‘‘ waves rule Britannia’’ instead 
of the traditional converse! 

Yes, the 
their and downs, 
their have 
throughout the 
sented bold, 
when they stood high, but 


have had 


Nurse, 


even eontinents 


ups and, of ¢ 


areas changed remarkably 


past. They have pre 
outlines 


they have 
made sorry, attenuated showings during 


swashbuckling 


their periods of depression. Old Mother 
Earth has indeed suffered many vic 
Her facial expression is one of 
Although the el 


tudes. 
great mobility. 


inges 
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are ordinarily too slight to be noted by 
the casual observer, the geologist knows 
that during the long geologic past her 
face has been wrinkled where now it is 
smooth and unmarked where now it is 
deeply furrowed. As amanuenses to the 
‘“‘Old Lady’’ the geologists also know 
that she still entertains young ideas. 
She has surreptitiously lifted her face 
time and again. But the parable from 
the past is more clearly understood and 
more definitely encouraging when we 
remember that the earth has not only 
risen above her earlier depressions, but 
she has gvenerally risen higher, rejuve- 
nated and youthful after each succeed- 
ing deluge. 

Protean Depression’s innumerable 
offspring always include such relatively 
unimportant financially spoilt children 
as broken Mississippi Bubbles—in this 
present case Kreuger and Insull varie- 
ties—which are remarkedly similar to 
such localized earth catastrophes as the 
collapse of volcanic peaks, which after 
all are more dangerous as lofty cones 
than as the resulting yawning calderas. 
But neither physical nor financial col- 
lapses are unmixed evils. The calderas 
which scar Mother Earth’s broad 
weather-beaten face lend it character. 
The open financial wounds of the trust- 
ing public likewise soon give way to in- 
vestment scars, which long remain to 
warn, even though they go unheeded. 
And who would insist that ancient 
Mount Mazama could have been in all 
its symmetry and towering height more 
inspiring than its incredible scar, the 
ealdera of Crater Lake? 

The record of earlier depressions is 
of course, only in part a physical story. 
Even more pertinent comparisons may 
be drawn with the panies which life it- 
self has encountered and _ survived 
Anteus-like, with strength redoubled. 

If all geologic time is taken as 
2,000,000,000 years and is represented 
on a clock dial as one hour, then 33 





minutes of that hour elapse 
age of invertebrate animal; 
under way. Even the begin 
age of reptiles and the d 
dinosaurs occurs only nine m 
fore the minute hand reac 
More surprising still is the 
mammals, the dominant life 
ent, have been the ruling a: 
only the last paltry two and a 
utes of the hour. And man, 
thought to have been pr 
1,000,000 to 2,000,000 years, 
occupied the center of th 
breathless two or three split 
In fact, man is such a ne 

he has existed only while our ¢ 
clock has been striking the 

in spite of the fact that ‘‘dep 
oeeurred long before the adv 
it is the effect of 
organisms which particular 


sé nail : 
hard tim 


man, the rankest of the untried 
riche among the animals, many 
for ages have lived in intimaté 
tion with man’s relatively new 
tance, Immortal Depression. 
During the countless ‘‘de 
which the world has been ‘‘a 
all those millions of years since t 
successful organic synthesis, 
been an upward trending 
ragged, curve in the graph of 
complexity. In times of stress t 
organisms have died out, but th: 
have always emerged from the 
of trouble more powerful tl 
Modified to fit the changing 
ment, they have been ready t 
vantage of the return of ‘‘good 
The trilobites, marine crusta 
the Paleozoic, constituted the V 
bilts, Harrimans and Potter Pal 
the early part of that distant e1 
eredible as it may seem, they 
first families then; and in tl 
there was no living thing t 
their prominence, at least in the 1 
of intelligence. Nevertheless, 
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1 The ornate members of the 
for even the intelligent have 


mpletely resisted the urge ol 


mania), like over-expanded indi- 
s families or industries (and uni- 
s as well). flourished in times of 


but they 
their lowly, generalized and con- 


ve cousins had departed from the 


became extinct long 


Primitive fish, living under the diffi 
eonditions of elevating lands and 
ing, shifting streams characteris 
late Devonian times, were conse- 

tly greatly diminished in numbers 
few ganoid types, with the true 

fringed 


painfully crawl from the desic 


of pioneers, used their 
o ancestral pools to other less stag 
first 
vertebrates 


air-breathing. 
not 


they 


mn} 
t ones. These 


rtially land-living 
gave rise to the amphibians 
ginated a Paleozoic parable to the 
that, 
tries which, 


then as now, animals or in- 
instead of bowing to 
ird times,’’ use what resources they 
ve to meet the changing situations are 
ely to be rewarded handsomely with 
return of **prosperity.”’ 

The great refrigeration at the close of 
with the attendant 
spread glaciation, and the nearly 


unrest, combined to 


Paleozoic era, 
rid-wide crustal 
ke a time of great physical revolu- 
attended by 
the most far-reaching 
rt. In fact, the destruction of life at 
is time was so great that the early 
geologists thought that all living things 
id been blotted from the face of the 
we that, 
‘depression’”’ few 
survived it. 
the 
earth with new and more vigorous in- 
ibitants. 


which was organie 
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th, although know 
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maniacs i the most confirms 
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land, marine reptiles invaded and 
quered the sea, and the ‘‘flying 
ons,’’ or pterodactyls, were lords 
But scurrying underf 


vlant dinosaurs were a few 1 


primitive mammals. They wet 
servient indeed to the gigant ! 
of the moment, w! as 1s cha 
of the great ind illy the 
great), probably were totally w 
of the mammal’s presence. But 
small creatures, like some ap] 
insignificant individuals and n 
promising infant industries, had 
potentialities. They proved 
tle at the close of the Mes 
the earth went through anot 
her really ereat ‘‘depressio1 
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small mammals weathered the hard 
times successfully. Out of their crude 
beginnings have come the greatly diver- 
sified and ruling mammalian types of 
to-day. They were one group which 
was not over-expanded at the time when 
opportune depression hit them. In 
effect, they sold the market short and 
made their fortune in the steady decline 
of reptilian values. The roots of that 
great modern spreading tree of mam- 
malian types were firmly anchored in 
the very depression which was too dras- 
tic for the optimistic dinosaurs who, to 
the final crash, continued bullish on 
‘*Brawn not Brains, Ine.’’ 

Yes, the earth has enjoyed countless 
*““depressions,’’ the most wide-spread of 
these, paradoxically enough, being at 
times of great mountain building. And 
although some of the results have been 
so far-reaching that all life has seemed 
to have been blotted out, a few of the 
simple, sturdy stocks in actuality have 
always weathered the storm to build 
new and more glamorous family careers 
during the following period of inevi- 
table world recovery. And for to-day’s 
timid soul the most encouraging feature 
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whose places depressions mad: 
The parables from out of th 


elear: All ‘‘hard times’’ 
‘good times.’ Fortunes, 
mountain ranges and even 


rise out of ‘‘depressions’ 
times are inevitably followed by 
times,’’ which, in effect, 
times,’’ 
fortunes, individual 
ideals and even lofty mountai: 
weakened or reduced that 
likely to be completely destroy: 
least radically altered by the 
next ‘‘depression’’ is well ur 
Yes, Old Mother Earth has 
enced many a depression. Sh« 
joying’’ one now. But mother 
knows that mankind, her one un: 
offspring, is contrary enough t 
the heady wine of plenty. And 
indulgent mother she is, once ; 
is preparing that universal | 
prosperity. It’s an old story ! 


inasmuch as in the! 
initiative 


She did it many times for 
articulate children before maz 
born. 








THE RELIGIOUS AFFILIATIONS OF 


AMERICAN LEADERS 


INSTITUTE OF SOCIAL AND RELIGIOUS RES 
DISCUSSIONS of the status of religion As mos | irs iwal \ 
;: iently lead to more heat than light. Who’’ aims to inelude, as near S } 
eomes hard in most fields but sible, brief life-sket es ot the 1 $ 
S| lly so in the realms of religion. table living Americans in all parts « 
Some insight into the place of the world [ standards s 
in the American social fabric can divide the eligible into two classes. O 
gained from that hardy biennial of comprises persons selected b 
ition—**‘Who’s Who in Amer- special promine: various 
An analysis of the nearly 30,000 endeavor, such as scie1 duecat 
rite-ups given in the 1930-31 edition, business and t arts. The otl 
her with studies covering about two cludes individuals chosen because 
rds of the names in the 1910-11 vol-_ their official position and embraces 
; e, shows that the religious affiliations members of the Cabinet and of Cong 
these American leaders are closely all United States judges and gover 
errelated with their professions and of states, all officers of the arn 
‘upations. Proportionately only half the rank of color nd officer 
as many botanists and astronomers re- navy above the rank of captain, and 
rt any church connections as do edu- American ambassadors and ministers 
rs or social workers. Moreover, in’ well as accredited foreign ambassad 
n to the known distribution of the and ministers residing in this country 
try’s church membership, a dispro- In addition this arbitrary group inclu 
itely large number of people in American authors f books possess 
Who’s Who’”’ claim to be Unitarians, more than ‘‘ephemeral’’ value, t] 
Reformed, Universalists, Episcopalians, ops and chief ecclesiastics of the lars 
Congregationalists, Quakers, or Presby- religious denominations and th : 
ns, while comparatively few say the larger universities and colleges a 


are Methodists, Baptists, Disciples 
Christ, Lutherans or Roman Catho- 
s. Jews, too, appear very infre- 
tly. 
Certain types of religious beliefs are 
ssociated with particular lines of en- 
deavor. Congregationalists and Uni- 
tarlans, with their liberal tenets, espe- 
uly excel as natural scientists, while 


Episcopalians lead among army and 


navy officers, and among architects and 
engineers. 

‘*Who’s Who in America, A Biographical 
Dictionary of Notable Living Men and Women 
f the United States.’’ Edited by Albert Nel 
I Vol. 6 and Vol. 16. 


1 Marquis, Chicago. 
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By Dr. C. LUTHER FRY 


well 


of 


. } 
educational! 


certain known philanthrop) 


and scientific organizatio. 


There are some people who quest 
the validity of any stud based up 
‘*Who’s Who,’’ on the ground that 
list omits certain outstanding lead 
and includes number of thir 
ones. This does not, howevs 2 Lilt 
the present use of the volume. The 1 
purpose of this inquiry was to ascert 
the denominational affiliations of dif 
ent classes of Amer in leaders I 


this purpose the individuals in 


Who’’ seem to constitute an ad 
sample. There is no doubt that ’ 
ume contains mar of the impo! 
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figures in contemporary American civili- 
zation. Glancing through the 1930-31 
edition one runs across such outstanding 
personalities as Jane Addams, Nicholas 
Murray Butler, S. Parkes Cadman, Clar- 
ence Darrow, Mischa Elman, Simon 
Flexner, Cass Gilbert, Herbert Hoover, 
J. Pierpont Morgan and General John 
J. Pershing. 

What proportion of the leaders in 
‘*Who’s Who”’ claim to have any church 
eonnection? This question can be an- 
swered accurately because each candi- 
date was asked among other things to 
report upon ‘‘religious denomination— 
if any.’’ The returns show that out of 
the 29,623 write-ups analyzed in the 
1930-31 edition, 16,629, or 56 per cent., 
reported denominational connection. 
This proportion is almost exactly the 
same as the average for the population 
as a whole. According to the 1926 Fed- 
eral ‘‘Census of Religious Bodies,’’ the 
number of persons over thirteen years 
of age listed on the membership rolls of 
the churches is equivalent to 55 per cent. 
of the entire population above that age. 
Apparently, American leaders do not 
differ from the rank and file in the ex- 
tent of their church allegiance. 

The relative number of individuals in 
‘*Who’s Who’’ reporting a church affili- 
ation has been growing very rapidly. 
An analysis of all the names from A to 
My in the 1910-11 edition of the volume 
shows that only 2,844, or 25 per cent., 
of the 11,355 names included said that 
they had a church connection, compared 
with 56 per cent. to-day. This increase 
is so rapid that the question arose 
whether during the period the method 
of obtaining the religious denomination 
of the candidate had been fundamentally 
altered, but correspondence with Mr. 
Albert Nelson Marquis, the editor of 
‘*Who’s Who in America’’ revealed that 
it had not. These data would seem to 
indicate that during the last generation 
a church connection was looked upon 
with increasing favor. 
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In a further effort to com 
ligious affiliations of the ol 
younger generations of An 
ers, several professional ind . 
tional groups from the 1930 
were analyzed by age periods t 
if younger men gave a denor usts 
preference with frequ 
older people. Surprisingly 
results show that the percent 
dividuals reporting a religi 
tion their 
The very old people record a 
tional affiliation less frequent] 
other group. A At 
eralization holds for social ar 


less 


decreases as 


age 


age least, 


scientists, doctors, agricultura 
bankers and 
groups analyzed in this fas 
not for this 
but it should be borne in mind t 
rising generation of Americans 


business me! 


easy to account 


as yet adequately represented in ‘| 
Who.”’ 

~ Almost as surprising as the larg 
portion of persons that claim 
connection is the small number \ 
that they are unbelievers. Out 
29,623 names only seventeen t Reltg 
sion to classify themselves in | 
white as infidels, atheists, free 
or agnostics. In short, fewer tha Edu 
of 1,700 leaders put themselves Bustr 
ord as being distinctly anti-r 
Ten of militant non-cont 
are writers; three are natural s 
two are doctors; one is an artist a! 
is a mechanical engineer. In this 
nection it is interesting to note 
the thirty-two Presidents of t 


these 





States only three—Thomas Jeffersot Sect 
Rutherford B. Hayes and Abraha 

coln—did not claim a definite att 
connection. Natu 


RELIGION AND OCCUPATION 
The data from ‘‘Who’s Who’ als Artt 
tend to show that the more cr 
mechanistic is a person’s job the less ' 
likelihood that he will be actively r 
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Among the pillars of society- the 
ins and diplomats, the judges 
wyers, the agriculturalists and the 
ers and business men—from 54 to 


61 per cent. report a church affiliation. 
Educators and social workers claim even 
r percentages, with 63 and 64 per 
respectively, but naturally religious 
rkers show the highest returns, with 

) per cent. giving church connections. 
These figures raise the question 
ther the religious affiliation claimed 
the ‘‘Who’s Who”’ fraternity is not, 
sonsiderable part, a matter of social 
pressure. Certainly a professor in a 
denominational college has a greater in- 
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ocial Workers 64 
Educetors 63 
Businessmen and Bankers 61 


Judges and Lawyers 60 
Agriculturalists 60 


Politicians and Diplomats 54 


Architects and Engineers 51 
Doctors and Physicians 50 
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Army end Navy Officers 55 
Artists, Actors, etc. 25 
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than has a sculptor, an army er or a 
chemist. 

Because of the peculiar infl eo of 
natural scientists in the modern world 


it is interesting to ¢ 


different groups of scientific men sepa 
rately. Among seven classes studied 
astronomers show t smaliest propor 
tions, with only twenty-seven out of 
eighty-five, or o2 per cent claiming a 
denominational relationship. Zoologists 


including botanists and 


and biologists, 9 

naturalists, report 36 per cent., while 
chemists show 37, physicists 40 and 
geologists 42. At the top of the list are 
mathematicians, with 52 per cent. giving 
a church connection. These figures sup 


t even tne religious 


port the belief th: 
attitudes of scientific men are 
by the particular type of 
which they are engaged 


influenced 


research 
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different. The great majority of leaders 
who report any church allegiance claim 
to be related to a handful of denomi- 
national groups. On the average, Epis- 
copalians account for twenty-two out 
of every hundred; Presbyterians for 
twenty, Methodists for fourteen; Con- 
gregationalists for eleven and Baptists 
for nine. In other words, more than 
three quarters of the people who men- 
tion any denomination say they are 
affiliated with one of these five groups. 
Unitarians comprise 5.1 per cent. of the 
total and Roman Catholics only 4.5 
while Lutherans report 2.4, Disciples of 
Christ 2.1 and Jews 1.3 per cent. All 
other denominations show smaller pro- 
portions. 

For comparative purposes all the 
names from A to My in the 1910-11 
‘*Who’s Who’’ were also classified, to 





learn how the denominationa 
tion of these leaders has |} 
ing. The results, which ar 
in Chart II, indicate that 
and Universalists, and espec 
Catholics, have been declining 
numerical importance, whil 
nominational groups, part 
gregationalists, Disciples of ( 
Christian Scientists have incr 
paratively rapidly. 
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The present representation 
Who”’ of the different relig 
lies does not at all correspond 
denominational distribution 
membership in the United Stat 
conclusion was reached thro 
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t employ membership figures that are 
with Christian 
Churches. On this basis the denomina- 
ional representation in ‘‘Who’s Who’’ 
proportion to general church mem- 

rship is shown on Chart III. 
This comparison, which necessarily ex- 
ludes Jews and which is further limited 
thirteen church bodies having at least 
om 100 representatives in ‘‘Who’s Who,”’ 
ws that the denominations concerned 
aa fall into four groups. At the top of 
list are the Unitarians who are so 
ir ahead of all the rest that they con- 
stitute a class by themselves. There are 
2C, Luther Fry, ‘‘The U. 8. Looks at Its 
hurches.’’ New York; Institute of Social and 
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actually thirty-two times as many Uni 
tarian representatives in ‘‘Who’s WI 
as the numerical size of the denomir 
tion would lead one to expect. T 
number is so large that the question 


arises whether a certain number of 
dividuals have not classed themselves as 
Unitarians who have no active relatiox 
with the A candidate 
who was not associated with 


denomination 
any chur 
but who felt that a denominational cor 
nection was advantageous might we 
classify himself as a Unitarian both be 
cause this church is liberal theologically 
and because it enjoys social status. 

The second e] iSS comprise Sa gro ip ol 


half a dozen bodies that have from 6.5 t 


3.1 times as many representatives as 
might have been anticipated from their 
membership strength. In this group are 
the Reformed, Universalist, {plseopa 


lian, Congregational, Quaker and Presby 
terian churches. These 
together with the Unitarians, 
preferred 
twenty-nine American Presidents claim 


denominations 
enjoy a 
status: twenty-two of the 
ing church connections have been afifili 
ated with these bodies. 

The 
to Christian 


next class includes, in addition 


Such ola-iine 
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Protestant denominations as the Meth- 
odists, Baptists and Disciples of Christ. 
Among this group the actual represen- 


tation in ‘‘Who’s Who’”’ from 
1.27 to 0.61 times the expected number. 
Only six presidents were members of 


ranges 


these denominations. 

At the bottom of the list Lu- 
therans and Roman Catholics, who re- 
port, 0.13 per 
cent. of their membership quotas. 

The proportionate representation of 
the Jews can also be ascertained, but 
through a somewhat different method. 
The last religious census found 4,081,000 
persons of Jewish faith living in com- 
munities in which local synagogues are 
situated. Even assuming that this fig- 
ure represents the total Jewish popula- 
tion of the country, it means that at 
least 3.57 per cent. of the inhabitants 
of the United States are Jews. On this 
basis one would expect the same pro- 
portion of Jews to appear in ‘‘Who’s 
Who,’’ but as a matter of fact only 218, 
or 0.74 per cent., of the names analyzed 
claimed to be Jews. 

As a further check upon the Jews a 
special study was undertaken of the 
people who did not report religious con- 
nection in ‘‘Who’s Who,’’ even though 
they are listed as Jews in the ‘‘Amer- 
ican Jewish Yearbook’’ or ‘‘ Who’s Who 
in American Jewry.’ It was found 
that there were 432 such persons, com- 
pared with only 218 who stated they 
were Jews. In other words, not more 
than a third of the individuals of 
Hebrew extraction claimed to be con- 
nected with a Jewish synagogue. Out 
of sixteen architects and engineers who 
are racially Jewish not one claimed any 
religious affiliation, while only nine out 
of fifty-five scientific men falling into 
Jewish Yearbook,’’ Vol. 33, 
5692 (1930-31) Philadelphia, Jewish Publica- 
tion Society of America; ‘‘Who’s Who in 
American Jewry,’’ 1928, New York, The Jewish 
Biographical Bureau, Inc. 
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It has often been claimed that gr 
person says he believes on Su 
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C. Lehman and Dr. Paul A. Witty pub- 
lished an article on ‘‘Scientifie Eminence 
and Church Membership’’* which 
ployed a distinctly different method 
from the one adopted in this inquiry. 
Instead of relying upon the names that 
in ‘*Who’s Who’’ 
investigators hand-picked their 
candidates. Using the 1927 edition of 
‘*American Men of Science,’’ the bio- 
graphical dictionary edited by Professor 
J. McKeen Cattell, they selected from 
among the 13,500 names listed there the 
1,423 that according to carefully worked 
out tests have achieved notable success 
in their particular fields. They then 
looked up each one of these individuals 
in ‘‘Who’s Who” in order to find his 
religious affiliation. During this proc- 
ess a sixth of the names had to be elimi- 
nated because they were not listed in 
**Who’s Who.’’ This left 1,189 eminent 
scientific men whose church connections, 
if any, could be ascertained. The ad- 
vantage of this method lies in the fact 
that only unusually distinguished nat- 
ural scientists were included. No per- 
son was counted merely because he hap- 
pened to hold an official position. The 
‘stuffed shirts’’ were-entirely elimi- 
nated. 

How do the results of that inquiry 
compare with our own? Lehman and 
Witty found that only 25 per cent. of 
eminent scientific men any 
church connection, compared with 37 
per cent. of the natural scientists in 
‘*Who’s Who.’’ Obviously, highly dis- 
tinguished scientific men report a church 
connection even less frequently than the 
findings of the present inquiry would 
indicate. With this exception the two 
sets of findings agree very closely. 

Comparative figures showing the pro- 
portionate representation of scientific 

4‘*Scientific Eminence and Church Member- 
ship,’’ The Scientific Monthly, December, 1931, 
p. 544, 


em- 


happen to appear 


these 


claimed 
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men among the different de 
groups are riven in the fol] 


oe 


: Lehr 
Denominations 
W 
Unitarians 8] 
Congregationalists 9 
Friends (Quakers 6.4 


Episcopalians 
Presbyterians 
Methodists 
Disciples of Christ 
Baptists 
Lutherans 

Roman Catholics 


This comparison reveals that - 
and Witty found 81 times as 
nent classed tl 
Unitarians as might 
pated from the membership 
that denomination, 
Who’’ 
pected 
ions the correspondence bet 
two series of findings is extra 
close. 

In general both sets of figures 
same story—liberal 
and Unitarians at the top and 
tive Lutherans and Roman Cat 
the bottom. Moreover, the most 
differences between the two 
owing to a correction adopted 
study that was not employed by 
and Witty. 
tain denominations, notably t 
odist and the Baptist, have a 
number of Negro members. It 
seemed fair to include these mem! 
colored bodies when computing t 


scientists 
have b 


while ou 
analysis shows 64 tim 
For 


number. most d 


Congregat 


As every one 


portionate representations of the t 
nominations. This, therefore, 
reason that our computations 
Methodists a rating of 0.89 
Baptists of 0.49 when the com} 
figures of Lehman and Witty a! 
0.44 and 0.24, respectively. 

















lected 
to prove not only that a man’s this e 
n is closely associated with his and Pr 
ation or profession but also to sup- 
rt the general thesis developed by yoy yx 


f ; o 


ré Siegfried in ‘‘ America Comes of 192 


DETAILED DENOMINATIONAL REPRESENTATION IN ‘‘ W! 
GENERAL CHURCH MEMBERS 





= “ > = 
Occupation > & § 3 + 
; : r— = s 
5) ¥ = os = 
is workers 3.69 3.13 98 1.14 14.38 
res, lawyers 7.16 3.40 90 61 6.25 
rs, physi lans 8.09 3.29 72 60 41.2 
tors 3.77 3.20 1.20 R4 0. 
rs, authors 7.746 2.61 68 19 39.38 
tects, engineers 9.59 2.73 19 30 «660.6 
ssmen, bankers 8.09 3.66 68 47 1 
rs, artists, etc. 9.13 1.77 44 3.57 20 92.50 
ticians, diplomats 5.96 2.95 1.13 3.43 80 15.00 
workers 4.24 2.70 1.12 7.26 63 63.12 
va Navy officers 14.54 2.20 90 2.04 $] 7.50 
iral scientists 3.55 3.20 89 O55 i9 64.38 
cial scientists 5.00 2.76 1.11 8.52 12 GRR 
ricultural group 2.68 3.17 1.05 8.04 52 35.00 
thers 8.9] 2.51 o9 2.74 6 $5.63 


Total 6.07 3.11 89 4.96 -70 32.50 


* This comparison is limited to the Christian denominati 


‘*Who’s Who in America.’’ 


; 
19 
( 
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THE “NOBLE SAVAGE” 


By Dr. ELSIE MURRAY 


ITHACA, 


l naive faith in the ‘‘natural 
which ran like wildfire through 
eighteenth century has baffled the 
s of more than one generation. 
strange obsession that, uncorrupted 
ings, clothes, parliaments, printing 
‘ramies, man was or would be a 
y admirable creature must some- 
re have had a nucleus of fact. No 
mere academic whimsey (Van Loon and 
Cabell to the contrary) ever possessed 
potency. Who launched this myth 
the ‘‘noble savage’’—destined to in- 
e the wits of savants and _tale- 
rs for two centuries, and ulti- 
ely change the face of Europe? 
Not long since, as I thumbed the 
stained and tattered pages of a small 
ilf-bound copy of John Smith’s ‘‘True 
Travels,’’ a sudden light broke in on the 
nigma. The little volume provides 
ugh going for the twentieth century 
ider. A truer cross between ‘* Ulys- 
ses’’ and a schoolboy version of the 
‘Aeneid’’ it would be difficult to figure. 
Brave the Joycean intricacies of its 
style, however, and one fact rises clear 
ibove the wordy welter. The Sasquesa- 
hanoughs, vestiges of whose culture and 
long occupation of the Susquehanna 
have lately been retrieved near Safe 


Harbor, were the originals of the ‘‘noble 
savage’’; and Captain John Smith of 
Jamestown the artist who first limned 
their portrait, in the year 1609! 

“Such great and well-proportioned 
men,’’ writes Smith, ‘‘are seldom seene; 
for they seemed like Giants to the 
English, yea and to their neighbors, yet 
seemed of an honest and simple disposi- 
tion.’ As for their speech, it is ‘‘the 
strangest in all these countries, for their 
language it may well beseeme their pro- 
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N. Y. 


vovyee from a vau 


samples submitted, 1 
assapo CESKS { T num 
and necuttu yua y] 
less appalling equivalent 
would appear irnish 
for the last reflectior 
The garb and lor? 
atives set even t 
bethan gaping. For, unl 
of Powhatan, th r 
skinnes of Beares and 
which the eares, nos te 
still dangled.’’ One had 
wolf hanging on a cha 
another a string of whit 
ing six or seven pounds 
and yellow snake hang 
forated ear. Yet m 
size and contour, were tl 
they carried. Three qu 
long and more, Smith « 
‘prettily carved wit] 
Deere, or some such dev 
ende, sufficient to be 
op 


braines! 


A singular item in the 
the attention of the 


common with many 


ers, reports the epidermi 


as white at birt! 


ever, it was customarily 


stripes, or tattooe 


l 


stained cinnamon brown 


of roots and oils, fi 


the attacks of insects or eli 


Regrettably, the rv 


by which the latter object 


To 


is inadequately recorded. 


made the fortune 
chemist. 


Penetrate furthe 


i 


of some 


into 


the | 
Y) 7 
i I i 
; 
' y | 
i a 
yr ? y 
f i 
? Y 
is ‘ 
+m} 
| y 
s 
“7 
apt S 
Puy 
i pil' 


reaqde! Ne) 
s of t 

In t adi 
decora 

totem anl! 
by a 

ir protecti I 
mat 

ipe for the « 


the ‘‘ 








Oro 


ava 


Historie of Virginia’’ and conviction 
Here was a source-book of ines- 
riches—for all its 


The golden-agers, the back-to- 


grows. 
timable execrable 
English. 
naturists, and fanatics of equality—the 
Rousseaus, Swifts, Defoes, Montesquieus 
of many g have dug 
pertinent facts and fancies from its 
pages. Even the youthful Milton may 
have found treasure-trove in the ‘*True 
Travels.’’ The revels of ‘‘Comus’’ find 
their prototype in the fanciful sketch of 
Pocahontas’ mascarado with her maid- 
ens. The Lady of the Masque herself, 
chaste and imperturbable, may derive, 
paradoxically, from the Indian princess, 
‘*Powhatan’s dearest daughter,’’ whom 
‘‘darkest night could not affright, nor 
coming through the irksome wood.”’ 


cenerations—must 


The converse is, of course, as credible. 
Smith, the old rascal—the original 
Trader Horn of the Americas—was 
taxed even in his own day with having 
‘‘writ too much and done too little. 
Out and out Elizabethan, with an equal 
verve for phantasy and fighting, he may 
well have warped his tale to a literary 
model. The account of the mascarado 
above referred to, savoring now of 
Malory and the ‘‘ Mort d’Arthure,’’ and 
again, threatening to out-Bottom Bot- 
tom with its ‘‘excellent ill varietie,’’ 
affords ample warrant for the last as- 
The finale of the mascarado, 
elad in 
‘*crowd- 


”? 


sumption. 
with Pocahontas’ ‘‘nymphs,’’ 
green leaves and otters’ skins, 
ing, pressing and hanging about, erying 
‘Love you not me, love you not me?’ ”’ 
is a veritable travesty of Parsifal’s 
temptation, with the circle of flower- 
maidens closing in seductively about the 
hero. 

So much for romance! 
account of the sixty ‘‘giant-like’’ 
quehannocks who came down to greet 
him—sun-worshippers, disposed to bend 
the knee before his resplendent doublet 
and plumed headgear—is of course on 
an utterly different footing. It is pos- 


The captain’s 
Sus- 
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sible. to be sure, that the ment 
stick on which Smith laid off t 
of the carved stone pipes of his 


the leg-span and stature of 
and werowances, may have 


cision. On many counts, h 
description checks with data f: S 
independent sources. 

Sober seventeenth century nai ss 
of Swedish missionaries on 1 
ware, of Jesuit Fathers mar 


among the Hurons on the St. Lay 
corroborate the Captain’s 
Even young Alsop, who turned 
on Puritan England to gather 1 
for a ‘‘Character of Mary-I nrst 
naively confirms many points in 8 
description. The amazing stature, t 1s 
personal dignity and courag 
group of Ongwe ITTonwe' 
almost 1700 kept their grip on 
waterway of the Susquehanna 
face of repeated thrusts from S 
and white intruders 
well documented on the page of | 
Nor is archeological evidence want ind 
to sustain the verbal. Skeletal rer pal 
of great size, stone pipes car 
animal and human 
of rare design have been un: 
Susquehannock sites, both at Safe H ; 
bor, near the Chesapeake, and on 1 sto} 
northern reaches of the Susquehar 
at old Tioga Point on the Pennsy! 
border, and along the New York S 
tributaries. For Captain Smith’s 1 iti 
it will be recalled, locates five Sa 
hanough settlements to the northy pea 
Testnigh, Attaock, Utchowig, C lo 
and Quadroque—unvisited, to b: 
but reported by trusted Indian ad\ as 
Closer scrutiny of the eviden mo 


Oneidas 


heads, and 


ever, is needed to convince the caut ful 
and the witnesses form so picturesqu | 
crew, no pretext to hale them into court the 
ean be rejected. First of all, in point Fr 
of time, come the Sent 

1The name applied to 
Iroquoian group as a whole, signifying ‘‘ré nat 
men.’? Dut 


Swedes. 


themselves by t hoy 











THE 


New 


vicious circle of 


dream of a 


actualize the 


rid state outside the 
‘cious wars, they bought land of the 
is, built Fort 


Delaware, and began a lucrative trade 


al Christina on the 
ith the Susquehannocks. Christine, to 
sure. had less of a finger in this colo- 
pie than local patriots are prone to 
ssume. In 1639, though technically 

en, the gifted and eccentrie daugh- 


r of Gustavus Adolphus was still in 


if 


er early teens, and the guiding hand in 
e enterprise was presumably that of 
Oxenstiern, her minister. 
In ‘‘Nya Sverige,’’ 
first pastor-missionary of 


a grandson of the 
the 
Johan Campanius Holm, preserves for 
is a vivid picture of the ‘‘Minques.’” 
Commanding a rich inland country, this 
‘‘nation,’’ in for 
ixes, cloth and _ kettles, the 
furred skins of the beaver, fisher and 
mink—all greatly in demand among the 
wealthy burghers, princes and prelates 
f the Old World, to edge their sleeves 
ind their The 
palisaded **fort’’ oceupied by this tribe 
mountain, dis- 
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colony, 


exchange 


offered 


iboriginal 


line ceremonial robes. 
was situated on a high 
tant twelve miles (equivalent to 
English ones) from the Delaware, across 
a difficult country, full of sharp gray 
hills and The 
occupants of the fort were renowned for 
their warlike character, ‘‘having made 
the surrounding tribes subject and trib- 
utary. ... They are a tall people,’’ the 
text ‘‘not frightful in ap- 
When they are fighting they 
do not attempt to fly (the usual tactics 
f the Indian) but all stand like a wall 
; and 
more of the same admiring and respect- 
ful tenor. 

The accounts left by the Jesuit Fa- 
thers and La Salle are no less adulatory. 
From 1640 to 1679 the ‘‘Relations”’ 


stones and morasses. 


continues, 


pearance. 


as long as there is one remaining’’ 


are 


2A generic and unflattering term signifying 
“*stealthy adders,’’ applied often indiscrimi- 
nately to all their aboriginal neighbors by the 
Dutch and Swedes. 


‘NOBLE SAVAGE”’ 95: 


Gandastoques (the French name f 


Susquehannocks, signifying ** peo} 

the eurved roof-pole’’ The | rs 
took to themselves no tie ere 
Susquehannock convert, one Aret it 
through whose offices, they claimed, this 
mighty group of warriors was d1 


1}-* | 
allianee with the Hurons against 


into 


the restive and intractable Five Nations 
If the ineident is not overrated, t 
Christian Arenhouta played indeed 


role in the annals of his tribes 

For the 

was roused by the Huron-Andaste con 

and the : 

group forthwith resolved upon. 
In the relation of the retal 

raids that followed, the 


riors in the Susquehannock forts 


fateful 


men. mortal ire of the Iroqu 


pact, destruction of the latter 


number of war 


use of 


European modes of defens 


evuns and cannon, are 


meticu ISiV S 
down. In the pages of the Je 


canoes dash up 


of war 
river, from headwaters to the bay and 
back, at a speed excluding any doubt 
in the minds of those who know 
and 


As for the further ex 


eourse) of the skill 
the 
ploits recounted in these 
band of Andaste 


quished as many adults, of the warrior 


boatsmen 
annals 
sixty boys who \ 

who, single-handed, repulsed a raiding 
party of 400 Ologouens—their parallel 
is discoverable in the chronicles 
Sparta only—with which, 
Fathers were sufficiently familiar 


Less unimpeachable but vastly more 


diverting is another contemporary re 
ord—the account of the ‘‘wild and 
naked Susquehanocks, appended by 


young George Alsop to his ‘‘Character 
of the Province of Mary-Land,’’ above 
1666 First of the 
America, Alsop was 
despatched to the colony under a four 
years’ indenture, commissioned, it ay 


cited, printed in 


super-salesmen of 


pears, by Lord Baltimore or his agents 
to compose a blurb on Maryland. Fru- 
Roundhead ) 


cal had re} laced snul 
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taking Cavalier in Old England, the 
eonsolatory offices of nicotine in a ‘‘de- 


pression’’ were as yet unexploited, and 
in 1649 the bottom had literally dropped 
out of the tobacco market. The young 
colony across the seas, whose main de- 
pendence was on this staple, was in dis- 
tress. Laborers and colonists were diffi- 
cult to attract, and the youthful 
poetizing Alsop was picked for the job 
Maryland. 

Tobacco advertisements were luckily 


of ‘‘selling’”’ 


not in the bargain. For young George, 
replying to a brotherly request from 
*‘some Smoak,’’ remarks 
with acerbity that the only office of the 
latter is to ‘‘exorecise or affright the 
Devil.’’ Yet here if ever was a man 
whose inmost being craved the solace of 
a pipe—if one may risk an opinion on 
the portrait which serves as frontispiece 
to his little volume. Pensive, misan- 
thropic, devoid of any shred of humor, 
from its frame of 
wavy locks, on a world whose chaos, he 
mournfully declares, is ‘‘matched only 
by his own soul’s confusion.’’ 

After a ‘“‘blowing and dangerous pas- 
sage’’ of five months, however, Mary- 


across seas for 


his face looks out 


ee 


land, ‘‘in all her greene and fragrant 
mantle of the spring,’’ looked very 
Eden to the ycung apprentice. His 


spirits rose. Euphuistic and yeasty in 
diction by temperament or training, 
never using one word when six would 
serve his he achieves, for all 
his verbiage, an unforgettable picture 
of the province. Its sports of hunting 
and fishing, the fifty-pound turkeys that 
lurked in its woods, the innumerable 
wild fowl that rose from the bay like a 
great dark tidal wave, all receive fitting 
tribute. 

Inserted in his ‘‘Land-Skip of Lord 
Baltimore’s Plantation,’’ appear two 
Adam-and-Eve-like figures of the abo- 
(obviously ecribbed from the 
Sistine ceiling). Accompanying them 
various 


purpose, 


rigines 


are amusing sketches of the 
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species that followed Noah int 

boar, 
testing his claws on a palm-t 
text takes pains, however, to 
future visitant that the ‘‘star 
of the wilde Animals need 1 


wolves, foxes, race 


him,’’ that he walk in 


‘“‘with as little fear of being 


may 


dissected as though he were 
dwelling.’’ The 
land appear to have fallen short 
writer’s expectations. He ree 

talkative, insensitive to the el 
courtly rhetoric; 


ladies alo1 


and subseril 
his effusions plaintively, ‘‘F: 
Chimney-corner, on a low erick 
I writ this in 
women.’”’ 
Although Alsop 
that his observations were mad 
main from the safe shelter of a 


the noise of 
modestly 
opportunity for noting aborigii 


was certainly exceptional. T! 
vears of his indenture were ser 


the northern outskirts of the pr 


on the estate of one Stockett, w! 
cial office was the issuing of | 
Susquehannocks who wished 
proach nearer to the settlements, 
the bounds set by treaty. 

‘*The most 


of Indians in the confines of An 


noble and heroick 


‘ 
* 


4 


our young apprentice pompous!) 


‘ 


nouneces them; 


‘east in the moul 


Nal 


; 
A 


most large and warlike deportment 


men being for the most 
latitude, their voyee large and 


part | 


rh 


as ascending out of a eave, their 


and behaviour strait, stately a 


jestick, treading on the earth wit 
much pride, contempt and disdain 
sordid a Center as can well be imag 
from a creature derived from the 


mould and Earth.’’ 


This impressive and Miltonic pi 


is marred by one blemish only 
Susquehannock, Alsop avers, w 
the devil himself, sacrificing to 
child every fourth year. 


yrs 


Canniba! 








p 








THE “‘NOBLE SAVAGE”’ 


: are furthermore declared to attend of Champ 


var raids of the 


rwriters of the 


the Susquehannocks were some- long in 


up. The aceu- Carantouan, lat 
t appears to the mythical 
by the original Nations. Skel 
‘‘noble savage.’’ It in a state of 
| tern t 


; known as the ‘‘Demon People,’’ with them, in 


unclear, however, artifacts of rare 


ywannhe. 
ther this name refers to their size 


fierce and aggressive ¢!] 


her it derives merely from the 


aracter or 
eaves and waterfalls along the 

rse of the Susquehanna; for these 
tural features, in the Indian ecosmog 
are the peculiar creation of the evil 


Boocootawanough, we know from 
er sources, they were also called 
stroyers, or as some versions have it, 
esh-eaters. With all the Konoschioni, 
wever, the eating of huma.. flesh, it 
be recalled, was a sacred rite—a 
d of eucharist. For their animistic 
ind totemistic) beliefs made it wholly 
y that the spirit of a valiant enemy 
uld be assimilated with his flesh and 
d. Eloquent expression of some 
conviction may be detected in the 
tatement of the old chief, who declared 
that brandy must be made of hearts and 
ngues, since after tasting it his cour- 
age was always higher, his speech more 


fluent. 


feminine artisans of 


as its warrior hun 


renowned in 


splendid people, 


able, adopting white men’s way 


This peculiar defect in manners or in 


patent 


morals, noted by Alsop, appears some- appear from the 
w to have escaped the notice or the ferior stocks. 


ensure of the early romanticists and A closer scru 


back-to-naturists. 


the verdict on ever, resolves 


} 


superiority of the Susquehannock, Susquehannocks were 


} 


th over his own kinsmen and over the the steel trap of 


y-dweller, has come down the avidity for wil 


centuries to us virtually unchallenged. axes, cannon 
‘o verbal evidence, the mute witness of with white sol 


types, the primitive Cré-Magnon, to dis 


the lower and_ sulted, exposed the 


Susquehanna, of new diseas 


above referred to, is steadily accruing. virulent form 


Many years ago, in northern Pennsylva- 


was opened at more, their belo 


Teaoga—believed to have been the site at once an im] 





gradually acquired immi 
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traffic, and far too easy an avenue of 
approach to the low-lying, defenseless 
shores of its great estuary, the Chesa- 


peake. Coveted on the one hand by 
their jealous kinsmen to the north, it 
was the pivot also of schemes for de- 
for territorial and commercial 
expansion of the Penns, the Baltimores 
and the neighboring colonies to the east 

New York, and ‘‘New 


Jarsy.”’ 


fense, 


Delaware 


early in the seventeenth cen- 
tury, it Maryland the 
advantage of using the Susquehannocks 
strongly fortified on the lofty crags of 
their great waterway) as a buffer against 
attacks from the Senecas, Cayugas and 


Fairly 


appears, Saw 


Oneidas. For the imperial ambitions of 
the latter were already sprouting, and 
swift raids on southern tribes along the 
the 
nerves of the province in a continual 
twitter. A treaty pledging eternal 
friendship, sealed by a silver medal on 


bay, or on defenseless colonists, kept 


a black and yellow ribbon, long cher- 
ished, was therefore made; and guns and 
officers for the fort on the lower river 
however, there 
menace 


Presently, 
arose on the horizon a new 
William Penn, the Quaker, seeking a 
foothold on the Susquehanna for his 
co-religionists. 

Owing either to the sheer muddlehead- 
edness of the charter-granting Stuarts or 
to their geographical ignorance, a spir- 
ited boundary controversy between Bal- 
timore and Penn was shortly under way. 
The site of the Susquehannock fort was 
the pivot of the dispute, which dragged 
on far into the next century. Traders’ 
affidavits that the fort of the boundary 
agreement lay to the southward, at the 
mouth of the Octoraro, were assiduously 
garnered by the Penns; while Lord Bal- 
timore rewarded with a manor one Au- 


promised. 


gustine Herrman, on whose beautifully 
executed map of 1670 the disputed fort 
appears far to the northward, on the 
west bank, near the mouth of the Cone- 
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Impartial opinion, 


wago. 
add, the 
between these two sites, on 
possibly on Turkey Hill. 
Now whether the Susquel 
catspaw to white ambition—we1 


locates original 


by Baltimore’s agents to shift 


tion from a lofty crag on the 
to a low-lying, less strategic p 
right, is not clear. It is ki 
Maryland presently, in a spasm 


turned on her former allies 


sudden onslaught of the Sen 
driven down the Bay and up tl! 
mac and the Piscataway). T! 


band of the Susquehannock 

among them that picturesque o 

Hochitagagete or B 
five 


oneilable, 

along with 
ignominiously 
poetic justice that a few years of 


other sachen 


slaughtered. \\ 


coup of the astute Penn succeed 

Maryland lost a twenty-mile slice 

northern borders—the very he 

old Susquehannock territory? 1S 
Thus ingloriously, about 1676, ; 

tinction < 

pears to have been effected. 


f the Sasquesahanoug doul 
But did nists 


originals of the ‘‘noble savage’’ act S 


perish from the earth, leaving n d 
except the eulogies of their adn 

the funeral pottery of their ( 
Closer scrutiny of the records e1 
doubt. Like many primitive and 
native people, the Iroquoian cl 
the peculiar custom of blood-ad 
With equal faith in heredity and 
ronment, in the power of the tot 
in sympathetic magic, they were | 
fill the gaps left by war losses wit 
bravest captives; replacing thus a 
ing brother, father or husband, 
ease might be. Old maps and r 
that at least a hundred 
finest Susquehannock warriors wer 
partitioned 


show 
disposed of, among 
Oneidas, Onondagos, Senecas and ‘ 
gas—each canton vying with the 

for her share of living booty. 











THE ‘“‘NOBLE SAVAGE” 


; . 
nagination is required to t rtail P 
r of these transplanted Susque- York & : 
n the ede! s | S 
. . lui : 
\ ice Was pres d up S 
Iroquois and t neighbor dy 
nies: Dut resolu \ ra hui tr S ( . . 
rs and more, the Intrusion ¢ S 
. ; q. , 
S rs Long Ousa ue inl . I a 


quel a int spe Ss tne visiting | 
sachems dispatched from Onon sion by r 
the conferences at Albany, Lan- c nial st ct I ! 
and Philadelphia the determina- however slight, Ind d. P 
the Susquehannock braves to of old documents ls 
white intruders from their hypothesis 
tary hunting-grounds in central trading-posts of irse enters 
sylvania? For many years an Iro- picture. But far more ar 
agent was stationed at Shamokin muitiplying tales 
Sunbury) for the express purpose brought up ip diar r 
egulating liquor traffic and fore- ing back their d ndants 
stalling the careless signing away of colonies Who knows l 
d-rights to representatives of the wily of our native | nsyivania st 
Penn or Andros. ‘“*“The land lasts tains a tincture ol i Susq 
ys, but the goods waste soon away,’’ Virginians boast of their 
is tne oft-repeated caution of the Pocahontas sll rest ! 


sachems (Susquehannock, shall we might be fas! 1 if all good Penns) 


I 
aoubt to young hotbloods, when colo- Vanians rans ced 


AACA 4 

nists came seeking new concessions. files and s 
So much for eighteenth century evi- blood-strain their giited pred 
dence of Susquehannock wit and resolu- the artist potters and intrepid 


tion, absorbed but ansubmerged in the men of the Susquehanna—the o1 


Confederacy. Even to-day, it is said, in of the ‘‘noble savage 











By MORRIS 


UNIVERSITY OF 


HuMAN life has been and is more de- 
pendent upon than upon any 
other group of living things. 


grasses 


GEOLOGIC GRASSLANDS AND PRIMITIVE 
MAN 
The Miocene epoch is characterized by 
the of extensive 
areas which replaced the swampy vege- 


formation erassland 


tation of the preceding epochs. It also 
presents a world-wide prevalence of the 
ancestors of most grass-eating (herbivor- 
mammals. These animals, by con- 
trast with their weak-toothed and short- 


ous ) 


limbed ancestors, possessed long-crowned 
and strong teeth adapted for grinding 
grass and relatively long feet adapted 
for running over hard and dry grass- 
land in search of water and to escape 
from enemies. The abundance of grass 
favored the multiplication of the herbiv- 
orous mammals. This in turn fur- 
nished an increased food supply for 
flesh-eating (carnivorous) animals, and, 
as a consequence, these also increased in 
number. The grasses were thus the con- 
trolling influence in the Age of Mam- 
mals. 

The human importance of this fact is 
that primitive man was obliged to fol- 
low these animals—his almost exclusive 
wandered from 
grassland to grassland. Even after he 
domesticated certain of the mammals— 
the horse, ox, sheep, goat, pig and dog— 
he continued to be a nomad because he 
still had to herd these animals from one 
favorable grassland to another. Virtu- 
ally all primitive men were character- 
ized by this wandering life until certain 
of them, in various parts of the earth, 
that of the grasses 


food supply—as they 


observed several 


which their animals ate produced seeds 
which were not only edible 


food but 
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HALPERIN 


CALIFORNIA 


were capable of remaining so 
Man, in 
discovered that he could store 
for himself. Thus man cea 
pendent entirely for his food 

animals, which in turn fed w 
The cereal gras Hu 


+ . 
OLnerT 


siderable time. 


sed 


pasture grasses. 
came a direct portion of man’s d 
furnished him with 


some no 3s 

which he could obtain by staying ly 
place. 

By thus becoming a grass-eater It 


changed his life from that of a1 
that of a settler. This change 
mendously important for mankind for p 
times. There have not been 
nings of civilization apart from 
ture. The earliest 
was the cultivation of the cereal 
which resulted in the conservation 
human energy formerly wasted in r 
ing, in a sense of ownership, 
development of and ap} barl 
from various metals, in periods of 
time during which thought, langu herd 
literature and art could make their | in | 
appearance in human life, in the beg gral 
ning of settled and social life, a 
fact, in the introduction of most as 
of civilization. the 
Every known primitive 
was built directly upon one or a! 


any 


known 


arg 


tools 


: 1 ‘ " 
elvli eatl 


of the cereal grasses, sometimes sup] rol 
mented with pasture grasses. nun 
CIVILIZATION IN ASIA 
In Japan, millet and rice were ¢ 
vated since primitive times. I 
Human life in China, in the Ih VE 
Archipelago, in the Malay Peni: ‘B 
and in the Philippine Islands, was d ‘T 
inated by rice. as | 
The primary food of the Aryans of 
northern India consisted of rice. B sev 
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1 sugar cane were also used exten- 

The Aryans had pasture-lands 
hich they their 
furnished meat and the means of 


aii 


grazed animals 


nsportation. Guests and gods were 
red by being seated on grass mats. 
eir gods, they offered up roasted 

probably barley) and cooked rice. 
| Proto-Nordies were an entirely 
ral people. They were nomadic 
1 followed grasslands in central and 
stern Asia. The of the 


Huns, Tartars and Mongols were moti- 


invasions 


“i by the necessity of finding new 


erasslands for their animals. 
In Persia, wheat was the chief constit- 
nt of human diet. 
In Babylomia, about 3100 B. C.,. land 
is paid for by bronze and by grain. At 
bout 1400 B. C., there was an appliance 
r plowing the land and sowing the seed 
In 450 


wrote: 


grain in the same operation. 
B. C., the historian Herodotus 
‘The soil is peculiarly adapted to grain; 
no fruit trees are grown; only barley, 
wheat, and millet are grown.’’ 

In the palace of the King of Iberia 
stood gold and silver vessels filled with 
barley juice. 


The Hebrew patriarchs were shep- 
herds of animals on grasslands. Joseph, 
in his first dream, saw ‘‘sheaves of 
grain.’’ Moses promised the Hebrews 


that ‘‘He (God) will put grass in your 
fields for your ecattle.’’ Nearly all of 
the religious sacrifices included a grass- 
animal or grain of the 

The story of Ruth is 
There 


cereal 
built 
are 


eating 
erTasses. 
around barley and wheat. 
numerous other references to grasses in 
the Bible. 


CIVILIZATION IN AFRICA 

In Egypt, wheat and barley were cul- 
tivated by 4000 B. C. In the Egyptian 
‘“Book of the Dead,’’ King Osiris states: 
‘“‘T am Osiris. I live as Grain. I grow 
as Grain. I am Barley.’’ The Pharoah 
of Joseph’s time, in his first dream, saw 
seven fat cows grazing in the meadow 


grass, and his second dream pertai t 
‘seven ripe and seven thin « 
grain’’ (probably barley 

In other parts of Africa, civil 
was based on another group of grasses 
the sorghums. Barley and millet 
were important articles of food 


CIVILIZATION IN EvRop! 
In what is now Switzerland and n 
ern Italy, the chief crops cultivated by 
the Lake-dwellers were barle: 
and Wheat was cultivat 
Hungary during the Stone A 


millet. 


Macedonians. when invading As I 
came familiar with the cereal gr 
grown there and introduced thi 
their own country as food-crops 

In Rome, the first known reap : 
invented in connection with the harvest 
of grain. Polenta, a porridge made from 
barley, was fed to gladiators who wer 
called hordeart from hordeum, the Latin 
name for barley. The word ‘‘cer 
from the Latin ‘‘cerealia,’’ which were 
grain festivals in honor of the goddess 


Ceres. 

The Lithuanians, 
Gauls, Illyrians, Thraci: 
Hungary) and Numantians 


ins in 
Spain 


drank beverages made from these grains 


CIVILIZATION IN AMERICA 
The physical, social and religious 
of the Mayas, Aztecs, 


malans, Peruvians and 


Ineas, Guate 
other 
peoples was based on maize or Indiar 
corn. 

The early settlers in America broug! 
with them from Europe seed of 
wheat, oats and barley, and planted tl 
for crops as early as 1625. 


OTHER ASPECTS OF CIVILIZATION 


The calendar came into existence as 


necessity 
Nomadic life r 
quired no calendar; the natural divisio1 
of time into day and night was sufficient 


a matter of 


cereal agriculture. 


Germans, Celts, 
modern 
in modern 


ate millet, barley and wheat, and 


Ame rican 


rye, 


ese 


+ * } 
COoOnneclLead Witt 








’ 
“als, to be 


the cer 


quired a ealendar accord- 
inting and other agricul 


‘ations could be performed at 


i 
the time found by previous experience t 
be best. In the earliest Babylonian 
calendar t! names of eight of the 
twelve months of the year refer to grain. 


In the Egyption calendar, certain of the 
to cereals 
‘Making 


‘*Ripe Grain,’’ 


months also refer 
the 
r Barley,’’ 
and ‘‘ Lady of the Granary.’’ 

The _ earliest 


branches of arithmetie concerned grasses 


names of the 


**Sprouting of Grain,’”’ 


and Waterin: 


problems in various 

their agriculture, their conversion into 
flour and loaves of bread, and their dis- 
tribution to the laborers. Some of the 
beginnings of geometry were likewise re- 
lated to grasses—the measurement of the 
areas of grain fields and the considera- 


tion of various forms — cylinder, ree- 
tangle, or parallelopiped —as the most 
economical shape for granaries. What 
the beginning of 


was the institution of observ- 


was probably very 
astronomy 
ing the moon as a basis for performing 
the steps in the cultivation of the cereal 
(Many people, 


this cen- 


grasses at certain times. 
even in civilized countries in 
tury, plant seeds of crops according to 
the moon. ) 

There were a few plants other than 
which cultivated before 
historic times, e.g., the soybean, date- 
palm, hemp, flax, peach, apricot and 
grape-vine. In no however, was 
any civilization dependent upon any of 
these plants, whereas every known civili- 
zation has been made possible and neces- 
sary by the cultivation of one or another 
of the cereal grasses. 


orasses were 


case, 


CHARACTERISTICS OF THE GRASSES 

The grasses are apparently ideal pas- 
ture-plants because, instead of growing 
as other plants do, at the tips of the 
leaves which are eaten off by the graz- 
ing animal, grasses grow at the joints, 
the lowermost of which are generally 
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° os 
inaccessible to tl! 


are therefore unin 


growth. This explains, t 


rr > T ; rnTi? } 
rrasses O COntLInU 


of lawn 


turf in spite of frequent « 
As food for man, a cer 
duces each year a lars 
storable al d transp ‘tal t 
taining a great deal of nu 


volume. The grasses, in add 


in a greater variety of e 

climate and of soil than do . 
large plants. Grasses ar 

plants which possess all t 


istics in the right prop 


stituting man’s basic foo 


Uses oF GRASSES 


7 ’ 
F 00d 


Bread is still the ‘ 
Breadstuffs, furnishing the s 
food of most of mankind, are 1 
erasses. 

As for meat, it is true almost 
that ‘‘all flesh is grass.’’ Ani 
ing on grasses furnish beef, mut 
and poultry, and such byspr 
milk, cream, butter, cheese 
wool and leather. 

Most of the world’s supply « 
the 


Molasses is made 


is made from 


grass, sus 
from sugar-( 
sorghum. Beers and similar be, 
are made by fermenting the s 


grasses—maize, barley, rice, | 
millet and others. C, 
the form 


sumed by man, are deficient i , 


Grasses, in generally 
minerals and vitamins and must b ™ 
plemented, if growth and health ar 
sired, by fruits and vegetables. 1. 


Building Material and Land Reclan 


Where the bamboos grow, they « : 
tute the material out of which h pait 
furniture and scores of other const pro 
tion objects are built. Grasses are u T 
in the tropics to build huts and t ot) 
houses. mer 
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the reclamation of useless or 


frasses are 


ne types of land, 
ng plants. Beach grass is the 
r reclaiming sand-dunes in th 


the 


Spartina spp is the 


regions of world. Cord 


erass 
plant used to reclaim 
il estuaries. 
1 notably in North America and 
Europe. For reclaiming alkali lands 
rricultural utilization, 


he best adapted plants 
| | 


} 
il 


. —— ’ ; 
Both of these plants 


several 


. ? 
sses are t 
Lands« Ime 


Grass lawns render houses and other 
much 


Grasses in the 


lings attractive. Parks owe 
eir beauty and probably all of their 
ir beauty and probably ali of thei! 
Golf courses and athlet- 

some grasses 


) 2TASS. 


ds are grass turts. 
ire used as ornamental plants in gar 
dens, ¢.g., bamboo, pampas grass, zebra 


rrass, quaking grass and ‘‘gardener’s 


; 


rrers 


Miscellaneous Uses 

\ small portion of the world’s supply 
**Straw’”’ 
ts are made from the stalks of various 
Whisk-brooms and sweeping- 
exclusively 
The 

seed of 
and the 
vaulting poles used in Olympic games, 


1 
} 


he stems of bamboo. 


paper comes from grasses. 
brooms are manufactured 
from a grass known as broom corn. 
feed birds is the 


erass. Fishing-rods, 


for 


] ] 
1iagarda 


inary 


Corn stalks yield furfural, which is 
sed as a solvent in resins and lacquers, 
and as a preservative in veterinary em- 
balming material. Corn-starch is used in 
the stiffening and finishing of textiles, 
as a finisher and filler in the manufac- 


ture of writing-paper, as a stiffener in 


laundry work, and as a constituent of 


baking-powder, pies, puddings, soap, 
paints, adhesive substances and asbestos 


products. 
lhe furnish 
other domestie utensils, musical instru- 


bamboos cooking and 


ments, hats, smoking-pipes, clothing and 


GRASSES AND 


mud-filats 
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Oo pry 
} 
7 
i i 
, , , 
] S { ! 
} 
hardly \ D I I 
i)! \ _ ] 
sorghur sh r s To S 
Ex GRA \ 
(;rass } ] T 


of North America, on the sa‘ 


pampas of South Americ 


covering immense areas of A 
enormous steppes of Ru S 
China and Ma iria, on the gr 
of Australia and New Z nd 
the le SSel (rT S ? l T ~ ad 

} } 
Cis wo T () T? ~ SU 

Mueh | nd | \\ ( 
erasses. For example, Indian « 
vrown in the | ited States o1 
100.000.0000 acres. a greater 
that of Californi Similarly, 1 


wheat, barley, 
sugar-cane, bamboos an 


cover verv large areas of the eart 


surface. In all probability, grass 

cupy a greater por ion of the ad S17 

face of the earth than all artif | and 

other natural formations combins 
Grasses grow in the Aretie regions 

where they constitute approximatel) 

one fourth of all the flowern 


are more numerous than any other singie 


{ ] 


family of large plants. Grassi 


by contrast, in the hottest portions 


the tropics 


and on the highest mountains 


open and in shade 


sides, In water and in sand 
and in deserts, on alk soils 
acidie soils. Ih 1 S al 
oiten to aol t extel e] 
vironmental condition in which plant 
can grow. 

The family of grasses contains a largé 
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individuals than all other 


families of large plants combined. 


number of 


VALUE OF GRASSES 
The most valuable crops in the world 
are the 


bamboo and hay. 


eereals, sugar-cane, 


Statistics do not in- 


eTasses 


clude the grass on ranges and pastures 
which is consumed directly by animals 
without going into commerce, where its 


value can be recorded. In the United 
States, maize, hay, wheat, barley, oats 
and rye have an annual worth of about 


six billion dollars. 


SUMMARY 

The geologic Age of Mammals was, in 

large measure, made possible by the for- 
grasslands. 

The almost exclusive food-supply of 

primitive the meat of the 

animals which lived upon grass or which 


mation of 


man was 


COOKING CAMAS AND BITTER ROOT 
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preyed upon grass-eating anim 
man nomad, 
animals from one grassland to 


was a follow 


Every known civilization | 
ginning in the cultivation of 
other of the cereal grasses 

At present, 
breadstuffs and 
sugar consumed by man 
supply housing material for 1 
people in the tropics. 


furnis 


frasses 


most of the 


Grasses are adapted for gr 
greater diversity of environn 3 
dition than are any other lar W 
the greatest portior . 


earth’s dry-land surface is 


Probably 


orasses. 

In general, human existenc: 
ization have thus far been ver 
related to the natural 


importance of grasses. 


and a 


By Professor HARRY TURNEY-HIGH S | 


DEPARTMENT OF ECONOMICS AND SOCIOLOGY, THE UNIVERSITY OF 


Now that the old way of life is passing 
so quickly in western Montana, the local 
anthropology staff is frequently asked 
about the ways the Interior Salish tribe 
of Flatheads (improperly so-called) pre- 
pared their staple vegetable foods, the 
root of the camas (Quamasia quamash), 
and the bitter root (Lewisia rediviva). 


The process is becoming increasingly 
difficult to observe. For with every re- 
curring bitter root season, we notice 


fewer and fewer tipis pitched on the 
flats south of the university. The cul- 
ture of the Salish is passing, along with 
their grand old men, whose descendants 
are not content to be Men Without Ma- 
The rapid diffusion of the easy 
Woolworth-pot-and-pan complex has 
perhaps made the following cooking 
method impossible ever to see again. I 
am deeply indebted to my friend, Mr. 
John Frohlicher, who has lived longer 


chines. 


MONTANA 


among the Salish and has witn 
preparation of the feast unt 
white culture oftener than I |! | T 
this description. pm 

The roots of the two foregoing 
have been, and to a considerable e: rer 
still are, the primary cause of t! ) 
tribal movement of thes +] 
nomadic people from their winter ee 
areas around Flathead Lake to 
gions where the plants are plent 7 


time 


The camas root is found in appr ~ 
quantities north of Flathead Lake on ‘ Hae 
old lake bed, and southwest of 
on its former channel to the Colu at 
The bitter root is found in great Th 
tities on the flats on which the e ene 
Missoula and the campus of the Sta’ ; 
University of Montana now star : In 
well as in the Bitter Root Valley, whic! ens 
extends many miles south of Miss 
It must be remembered that these | 











COOKING CAMAS AND BITTER ROOT 263 


of the northern part of the Plateau 
ture area are tribes without pottery 
even basketry, unless they could trade 
h heir cousins, the Nez Pereés, for 
latter. The ancient method of pre- 
ne the camas bulb is a variant of the 
A pit about 10 feet 
feet wide is dug, 


heat is 


t-baking process. 
¢ and from 2 to 3 
i a fire of intense therein 
ndled. The Salish prefer to use cot- 
wood this 


since they burn longer than the conifers 


limbs and bark for fire, 
ntiful in this region. 

When the wood is reduced to glowing 

ils, red willow sticks with the sap still 
em are crisscrossed over the fire-bed 

the form of a gridiron. Over this is 


1 a blanket of green grass, ordinarily 


abundant bunch-grass, some 2 to 3 
§ thick. Upon this, in turn, is 


placed a layer of moist earth. The final 
layer of this blanket consists of another 
Then the camas 
The mass 


coating of green grass. 
ts are dumped into the pit. 
covered with more grass and a thick 
ver of earth. Another fire is now kin- 
1 on top of the heap, and kept alive 
from twelve to eighteen hours, when it is 


t 


raked away and the oven opened for the 
prepared food. 

The eamas roots are then found cooked 
to the consistency of boiled beets. They 
But in that 
state they have an unpleasant bitterness 
which is lost in the cooking. Actually, 
he eamas bulbs have very little nutri- 


are sometimes eaten raw. 


tive value, and, like our cooked onions, 
should be considered a condiment. 

The bitter root is 
only when the plant is in flower. 
the time when this charming blossom is 


edible 
So at 


considered 


dotting the valleys, the tribesmen gather 
the sites where the herb is plentiful. 
The women and children are then busily 
engaged in digging the roots while the 
The older 
Indians assert that the common way of 
cooking bitter root in the old days was 


at 


gentlemen amuse themselves. 


similar to the hot pit method d 
for the camas. However, the 1 was 
often dried for winter use and stored in 
parfleches. In this instance, they we 
usually ground into a flour, a pas 
and baked into cakes about the size 
small pancake. Modern Salish have d 
eovered that the cakes keep as 
the unprepared dried roots, and are ver 
apt to save labor by cooking t 
ter’s supply into cakes { 
after the harvest As 1t 1s said 
the bitter flavor of these cakes 
often appeal to the novice, but a 
for them may be acquired 

As with modern military em] 
ecology of the food plants ana 
of the Northwest had profound 
upon the relations of the Flat! t 
their neighbors. The camas and bitter 
root are not found on the semi-arid 
plains, and the Plains type I ns 
lacking adequate vegetable 1! ~ 
treaties with the Salish monopolists, e1 
abling them to enter the valleys and 
gather the plants. In exch: ; 
privilege, the Plains people were to per 
mit the Salish to enter the eastern grass 
lands in search of the bison. Ho I 


these treaties 


W 
Piegan Blackfeet often se 


vere rarely ke 
Itant 
ask permission of the Salish, whom they 


despised, to enter the valleys to I 
roots. On the other hand, the Salish, 
seemingly bent on losing their hair, 
claimed an inalienable, ancient right to 
enter the Plains whenever they saw fit 
These treaty rights and the violation of 
them made this country a shambles for 


centuries. Whatever else may be charged 
stern Mon- 


record Is no ! r'¢ non 


against the white man in wi 
tana, and his 
orable than need be, his presence 
that of his army undoubtedly kept the 


Blackfeet 


process of exterminating the numerically 


fierce from completing the 


“*‘ventle Salish’? whom 


inconsequential 
Lewis and Clark loved. 
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HEAD HUNTERS OF THE AMAZON 


By MATTHEW W. STIRLING 


* OF THE BUREAU OF AMERICAN 


THE curious custom of preserving hu- 
man taken in 
practiced by primitive peoples in several 
parts of the world, but in no region is 
this activity pursued more vigorously 


heads warfare has been 


nor in so specialized a fashion as by the 
Jivaro Indians of South America, who 
prepared their captured heads by shrink- 
ing them to the size of a small orange 
while preserving perfectly the features 
of the victim. Having recently lived for 
several months among these Indians, I 
will try to describe to you their coun- 
try and a few of their customs. 

In eastern Ecuador, where the Andes 
fall away in range after range of jungle- 
clad mountains, there is a great basin, 
drained by the Upper Maranon and 
Santiago rivers. Entrance to it from 
the west is barred by the snowy peaks 
of the high Andes, while from the east 
a formidable obstacle to travel is pre- 
sented by the famous Pongo Manseriche, 
the great gorge through which the com- 
bined waters of the Maranon and the 
Santiago burst through their final moun- 
tain into the vast Amazonian 
plain. In this region of torrential 
streams and rugged mountains live up- 
ward of thirty tribes of the so-called 
Jivaro Indians. Isolated in this remote 
eorner of the world, they have main- 
tained their primitive customs almost 


barrier 


unchanged by contact with the white 
man. 

Warfare is the very center of exis- 
tence to the Jivaro, and his entire cul- 
tural pattern is woven around it. War 


is conducted on the principle of blood 
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THSONIAN INSTI 


revenge, the practice of whic! 
duty which no Jivaro would dar 
Fathers 
sons at the age of five or six 
turing them 
first awaken on the 
blood revenge for his relatives 
killed in the 
are recited to him, as are also t 
of the families and individuals 
This instruct 
hearsed to the boy daily until | 
twelve years of age and thor 
pressed with his duty. Small 
company their 
tions before they are capable « 
arms in order that they may b 
ecustomed to the 
learn the tactics of warfare fr 


begin instructing 


each morning wv 
necessity 


been past. T! 


done the killing. 


fathers on war 


realism of ki 


observation. 
ing practiced that the women, 
generally not killed in the raids 
outnumber the men, thus mal 
lygamy a necessity. T 
four wives to a man are comn 

I know one Jivaro, much resp: 
his courage, who has twelve. 

A Jivaro community consists 
single house, in which live not m 
thirty or forty individuals, g 
comprising a group of related fa: 
This community house is strong]; 
usually on the top of a hill or tl 
of a bank, with an eye to its d 
bility. The walls of the house at 
structed of pickets of palm w 
bamboo lashed firmly together, 
high roof is covered with palm 
One half of the house is the exc! 


So actively is } 


social 
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the women, the other half is 

_ - .- one iy 

1 by the men. Each half has its 

r. made by setting logs vertica 
t at the entrance. 

: 

' 


ning ourselves in the house, we 


d against the high center posts 
ne blow guns with their bamboo 
rs of poisoned darts, which the 
s use as their principal hunting 
n. In the same position, standing 

‘ht. are the long lances of hard 
lm wood which are the chief 


ns of their war expeditions. 
Hanging from the center posts or lying 
platforms over their beds of split 
mboo are the big painted circular 
len shields used in warfare. The 
ros do not have the bow and arrows, 
it many of the men use cheap muzzle 
ng shotguns, obtained usually by 
trading human heads. 
Conspicuous in the center of the 
men’s half of the house are a number 
‘huge red earthenware jars filled with 
mildly intoxieating drink called me- 
sato. This drink, which is the central 
eature of all feasts and ceremonies, 1s 
nsumed in great quantities by the 
Indians, to whom it is both food and 
irink. The women who make it prepare 
it by chewing manioe root and spitting 
resulting mixture of starch and 
saliva into the jars, where it ferments. 
It is necessary for all visitors to a Jivaro 
use to drain a bowl of this drink which 


is always offered as a gesture of hospi- 


There are many causes of war, but by 


the most common is the killing, or 


J 


ipposed killing, of some member of a 
group by some one in another group. 
is a point of honor always to 

one ahead of the other fellow, it is 
easy to see why the cycle of killings be- 
comes almost endless. To further com- 
plicate matters, very few deaths are at- 
tributed to natural causes. If a man 
dies of illness, that illness is believed to 
have been sent into him by the medicine 
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house and attempt to force an entrance. 
In the meantime the defenders fire upon 
them from between the wall pickets. 
When a breach has been made, the at- 
tackers pour in, fighting hand to hand 
with lances. The interior of the house 
becomes in the half light a scene of great- 
est confusion. 

The shouting of the warriors, the 
screams of the women, the erying of chil- 
dren and the barking of the dogs mingle 
to produce an effect difficult to describe. 
The warriors, working in pairs, try to 
outmaneuver one another so as to get in 
their lance thrusts from behind. When 
all the men have been killed or have 
escaped, the small children and the old 
women are lanced and all the marriage- 
able women are taken captive. Each 
fighter who has killed a man severs the 
head of his victim with his lance and 
wraps it carefully in a basket. The dogs 
are all killed, the plants in the gardens 
uprooted and destroyed, and the house 
itself is burned. A brief meeting is then 
held in which the captive women are 
apportioned as wives to various members 
of the victorious party, and any dis- 
agreements are settled as to who is 
entitled to the heads which have been 
taken. It frequently happens that some 
of the victims are relatives of members 
of the attacking party. In this case, 
these heads are not taken. 

At a camp by a river the returning 
party stops to prepare the heads which 
they have taken. The heads are skinned 
much as one would peel off the skin of 
a rabbit. The skin is first reduced to 
one third its original size by a boiling 
process and further reduced and dried 
by applying hot rocks and hot sand. 
Finally the head is smoked, which black- 
ens it and enables it to be polished as 
one would shine a shoe. The top of the 
head is then pierced and a cord attached 
in the form of a loop. The entire opera- 
tion requires great skill. Young men 
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preparing their first heads ar: 
by experienced warriors, who s 
side during the entire process 
When the party returns t 
each victor wears the head w! 
taken around his neck, susper 
loop. Upon entering the hous 
are removed and hung w 
thrust in the floor. The v 
painted by the women and a1 
eeremony follows, during y 
men and women dance around 1 
singing and casting insults. W 
dance is partly a dance of t: 
purpose primarily is to b 
spirit of the victim in the s 
head so that it will be unable 
and harm the killer. For 
reason, following th 


e ceren 


victor must rigidly observe a 
taboos for a period of six mont 
are a number of Jivaro men 
day who have taken as many as 
fifty heads in their time. T 
eustom, which seems so revol 

is not the result of any unus 

of cruelty in these Indians 
respects they are as _ kindly 
eapable of tender sentiments 
civilized group. Their fighting 
a recognized set of rules, and k 
never perpetrated without w 
consider a just cause. 

In most other respects their 
might well be taken as a wort 
for civilized man. The custom 
hunting evidently had a long } 
growth which in time fixed it s 
into the cultural anatomy of the J 
that they now can not imagine ex 
without it. Before we criticize th 
severely, we might first examine « 
social structure. Some of our u 


able customs are a bit more subtl 


that of head hunting; and if w 


have any one custom as bad, at an) 


we have more of them. 
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“CONCERNING DRAGONS” 


By CHARLES W. GILMORE 


CURATOR OF FOSSIL REPTILES, 1 S. NATIONA 


Many millions of years ago this world Taking Di) $ as 
; inhabited by a race of strange rep- of the largest 
s upon which science has bestowed dinosaur n 
name of dinosaurs. Although all pally of tail and neck with a 
animals disappeared millions of between, that is, supported by 
before there were any people in elephantine p 


world, from a study of their fossil being: tail fort: t feet, b 
d remains it has been possible to learn feet and neck twenty feet. At 
many of them looked when alive, of the neck is a sma id 
it they ate, where they made their of that of a hors: t is esti 


; and in some cases how they died. in life Di 


[The name dinosaur is usually asso- more tons. T! 

1 with an animal of great bulk, did an anin f s ereat | 
iving a long tail and neck, but in addi- age with such a small 1 

to this popular conception there are food enough t stain itself. 


y other kinds. While it is true that eating must hav cupied a 


were the biggest land animals this hours. 
ld has ever known, there were also With this brief sketch of 
x at the same time some that were of the di urs, let us co! 


y small. They differed greatly in moment some 
ype, structure and habits. Some smallest du r know) 
ked on all four feet; others, with larger than a chicken, and is 
small weak fore limbs, walked upon bird-like in its structur 
strongly developed hind legs like os- around entirely upon its hind 
triches. Some were provided with long body being | ‘ed by a 
irp claws; others had flattened hoof- Then we have 1 lrosaurs 
ke nails. There were dinosaurs with billed dinosaurs, also walki 
small heads and others with very large feet, that were plant-eaters, a1 1 


heads. Some were big and cumbersome, different kinds, larg nd si 


thers were small, light and graceful with high bony crests on the top 
and so much resembled birds in their head, suggesting the comb of a 1 


structure that only the skilled anatomist One of the striking peculiarit 


is able to distinguish their fossil re- animals is the development of a1 
mains. Some of large size were clad in able battery of teeth; ofttimes 
its of bony armor, giving them a as many as 2,000 teeth i: 


bristling appearance. Some were flesh- single individual. Thes 

eaters and others fed only upon plants. ranged in longitudinal and_ vert 
In size the largest of the dinosaurs ex- rows, and when a tooth is 

ceeded one hundred feet in length. An _ lost through accident, the 1 

actual skeleton of one of these huge rep- low moves up to take its place, thus 

tiles in the U. S. National Museum in suring a full dental series tl 

Washington, known as Diplodocus, mea-_ the life of the individual, wl thi 

sures over seventy feet in length and _ respect gives these animals a decided ad 

stands over twelve feet hich at the hips. vantage over ourselves 











Usually only the hard parts, bones 
and teeth of the skeleton are fossilized, 
but under exceptional conditions im- 
pressions of the external covering are 
occasionally found. Such skin impres- 
sions have been found with several speci- 
mens of the duck-bills, so that now we 
have a very definite idea of their ex- 
ternal appearance. It is known that 
they were covered with a scaled skin, 
made up of small horny scales which are 
arranged in beautiful mosaic patterns. 
This skin pattern is also known to differ 
in the different kinds of dinosaurs. 

The outstanding discovery of recent 
times concerning the habits of the dino- 
saurs was the discovery in Mongolia of 
fossilized eggs. It has been long sur- 
mised that these reptiles reproduced 
their kinds through the medium of eggs, 
but this was the first positive proof of 
that fact. The largest of these eggs 
were about the size of those of the 
ostrich, cylindrical in shape, a form 
characteristic of many living reptiles. 
We are told that as many as nine were 
found together in one place. One of 
these eggs is said to contain an embryo. 

There lived at the same time with the 
dinosaurs previously méntioned, all of 
which were plant eaters, both large and 
small flesh-eating or carnivorous dino- 
saurs. The giant among these is known 
as Tyrannosaurus, the tyrant saurian. 
It reached a length of forty-seven feet, 
and in a standing position, which was 
entirely on the hind legs, was eighteen 
or twenty feet high. The head was over 
four feet long, and the long powerful 
jaws were provided with sharply pointed 
teeth from three to six inches in length. 
To this powerful armament was added 
the great sharp claws of the hind feet 
and probably those of the fore feet, 
eurved like those of the eagles, but much 
longer, being six to eight inches long. 
This animal was one of the largest and 
probably the most ferocious beast that 
ever inhabited this old world of ours. 
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There were others of intern 
like Triceratops, the dir 
three-horned face, for that 
name implies. These hor 
over each eye and a sma 
nose. The large horns 
sometimes are more 1 
length and are sharply p: 
of these animals reach a 
eight feet, due to the devel 
bony frill that extends bac 
the neck like a fireman’s heln 
is the largest-headed land 
known, the skull being ab 
the total length of the enti 
Although the horned dinos: 
plant feeders, they often 
combat, as is shown by 
wounds that are found in m 
broken horns and in fra 
healed jaws and other bo 
skeleton. 

Another group with striking | 
ties are the armored dinosaurs 
because of the development of 
composed of bony skin plates 
peculiar member of this gr 
whose remains are found near 
of the age of reptiles and has | 
larly designated the ‘‘Sup 
naught of the Animal World.’’ 
in your mind a short, squatty 
perhaps twelve feet in lengt 
body nearly five feet in widt 
massive legs, heavy tail and a s1 
topped triangular skull. T! 
covered with innumerable little 
of bone that were embedded in t 
and at intervals were set, in mor 
regular fashion, large flat pl 
spines. On the end of the tail t 
a great thickened triangular 
bone appropriately called 
elub.’’ The head was turtle 
was provided with a _ broad 


horny beak used to nip off the 
tion. Even the eyes were prot 


YY 


bony cup-shaped shutter that 
be closed over the eye when the 
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1. Thus protected by his cove 
? + 
armor, this animal was In 
! i tery r ] Y 
animated iO eSS ind i 
» aft ite enemis There wer 
Ui ite CiiCiili i | ’ 


armored din 
so pecullar as 


»} ] 


sketcned. 

5 general impression that « 
inimals, especially the dinosaurs, 
, corner on all that is unusual in 


While 


form. 


rrotesqueness ol 


longes 


rth they probably were the 
mals ever known, in bulk none of 
m exceeded the whales of the present 
In manner of appearance it must 
rne in mind that many of the strik- 
the 


creat 


peculiarities of dinosaurs are 
need by their 
sol of the living reptiles, especially the 


size, for, were 


Same 


‘ds, enlarged to the 
s, they would be equally bizarre in 


propor- 


That in ancient days the regions where 
dinosaurs lived enjoyed a warmer 
that of to-day is abun- 
ntly indicated by the palms, cyeads, 


TY t 


ite than 


other tropical plants preserved 
The 


linosaurs were practically world-wide 


vs and 


is fossils with the animal remains. 


distribution, their remains hav- 
but 


their 
I 


ig been found on all continents, 
nowhere are they more abundant or in 
a better state of preservation than in 
that strip of country running north and 
the flank of the 
Rocky Mountain range. Here is where 
the best preserved specimens have been 
found, but it may be of interest to know 


along the 


south alone eastern 


hat these animals also lived 
Atlantic seaboard. 

Another query that often 
How did the skeletons become entombed 
where they are found to-day? There are 
many ways in which this may happen, 
but a typical example will suffice. Ani- 


arises is: 
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many years 

subsidence of ft ] area, 
ered deeper and d r by 
ments, ul ! 

even thousands ( \ 
terials had i mu i 
pressure broug bout | 

lated weight of the overlying strata 
solidated the loose sand into hard 
stone, in which the fossils ar 
found. While all this has been 
the bones have als under ! " 


that tha 
n that the org 


i 
has been replaced by mineral n 


the skeleton has become fully pet 
This has been brought about by 
filtration of wat irged with 1 
in solution, such as calcite, silica 
and as the organic matter is 

the mineral is deposited in its ] 


until finally the fossil bone becomes 
solid and heavy as rock its 

The uncovering again of the fossils 
deeply hidden by overlying sediments 
occurs only in favorable localities. It 
may be brought about by the erosi 
carrying away 
strata, or by the more rapid cutting 
down through of a deep gorge of val 
by streams and thus again uncovering 
the skeletons and making i 


the collector of fi 
own. 


im 
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PERFUMES AND PROGRESS IN SCIENCE 


By Dr. MARSTON T. BOGERT 


PROFESSOR OF ORGANIC CHEMISTRY, COLUMBIA UNIVERSITY 


[ WONDER if my radio audience are 
familiar with the facts that the use of 
perfumes and perfumed unguents is as 
old as the human race; that some of the 
vases found in the tomb of the Pharaoh 
Tut-ankh-Amen were used to hold such 
materials; and that there used to be a 
law on the English statute books which 
made the use of perfumes subject to the 
same punishment as sorcery? 

How has it come about that, of our 
five special senses of sight, hearing, taste, 
touch and smell, the cultivation of the 
last named has been not only neglected 
quite generally, but has also been 
scorned and more or less despised by 
most of the male sex as a frivolous and 
effeminate pursuit? Yet this sense was 
well developed and efficient in other ani- 
mals long before the human animal, as 
we now know him, was evolved. So that 
from the dawn of his history man has 
distinguished between odors and derived 
enjoyment from those which appealed to 
him. 

As an analytical instrument, the nose 
is far more delicate than the spectro- 
scope, and the trace of an odor which it 
ean clearly detect is unbelievably mi- 
nute. No other sense is so marvelously 
acute as that of smell, so widely and ex- 
tensively connected with other brain 
centers, or so potent in awakening our 
memories and our emotions. Kipling 
was physiologically and psychologically 
correct when he wrote that ‘‘Smells are 
surer than sounds or sights, to make the 
heartstrings erack.’’ A breath of per- 
fume brings instantly before our vision 
past scenes with all their pain or plea- 
sure. Shrewd business men have already 
awakened to the powerful sales aid to be 
obtained from perfumes, and at last un- 
derstand that an appeal to the nose is 
often more potent than one to the eye. 





Why is it that the art of 
is not taken so seriously as 
musician, the painter or tl 
We teach our young peop! 
guish musical sounds and 
harmony in musie and in pict 
but the vast possibilities of 
joyment provided in our wo. 
factory endowment they are 
in the slow, unsatisfactory 
school of practical experienc 
result that even our languag 
cific descriptive adjectives by w 
ations in odor can be accurately 
terized in the same way that w 
scribe differences in color and 
There are masterpieces in perfw 
in other arts, but those qualifi 
derstand and appreciate them 
indeed. 

Probably the reason why the 
smell was extensively develop: 


mals sooner than the other sp 


senses was that most wild anin 
pend more upon scent than they 
sight to guard them against danger 
many animals this development 
transcends what we find in ma: 


ability of dogs to follow unerringl 


scent which can not be detected 
human nose is a familiar exampli 
Many insects are strongly odori! 
the odors emitted being usually dis 
able, although ‘‘the males of many 


terflies give off a pleasant fragra! 


similar to and rivaling in attracti\ 
that of the scented flowers.’’ Il 
also possess a remarkably well-dev: 


sense of smell, and it seems quite cert 


that most human pests and par 
like gnats, mosquitoes, bedbugs, 
locate their prey mainly by odor 

of the most striking investigatio: 
those which have been carried out 


ants, insects which exhibit also surpass 
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wit 
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as th 








ne powers of odor-association and odor- 
rimination, enabling them not only 
listinguish the smells characteristic 


species, caste, sex and individual, as 


well as the adventitious odors of the nest 
r surroundings, but also even progres- 

odors due to the changing physio- 
vical condition of the individual with 


neing age, a refinement which in the 


ease of humans might often 
embarrass- 


and 


Save us 
mal complications 

This predilection of different forms of 
ife for special odors has been used with 
wonsiderable success to attract to their 
destruction not only animal pests, but 
well. In this way, the ge- 
ranium perfume has been used as a lure 
for the dreaded Japanese beetle, and an 
odorous constituent of the cotton plant 
for the boll weevil, the object being to 
induce these insects to collect in vast 
numbers, where they can be killed en 


insects as 


masse. 
The two major classes of perfume raw 


Tnetie 
LUCLIL. 


Both are required for the pro- 
duction of fine modern toilet perfumes. 
They are the pigments with which the 
perfumer paints his picture. 

The natural perfumes are either ani- 
mal or vegetable. Of the former, but 
four are of any commercial importance, 
and these are the ambergris from the in- 
testinal tract of the sperm whale; the 
musk from the preputial sac, or ‘‘pod,’’ 
of the diminutive male musk deer, a 
graceful little creature, the sole source 
- of genuine musk, now threatened with 
os extinction, unless the recent brilliant ef- 
forts of the organic chemist in the prep- 
aration of new synthetic musks prove 
oil successful ; the civet from the anal gland 
tab of the civet eat; and the castor, which 
consists of the dried preputial follicles 


and their secretion from both male and 
“a female beaver. The vast majority of 
1 | natural perfumes, of course, come from 
wit ) the vegetable kingdom, where they occur 
ie as the volatile or essential oils, or as the 


etn bites 
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gum and balsams 


are not always the source of these odor 


resins 


ous plant constituents. They may be in 


the wood, as in sandal and cedar; the 
bark, as in cassia and cinnamon; the 
leaves, as in patchouli, bay and thyme; 
the fruit, as lemon and bergamot; the 
seeds, as almond and caraway; or the 


Krom the 


. , . 
the plant, the oaor- 


roots, as orris and sassafras. 
appropriate part of 
ous constituents are obtained sometimes 
by direct pressure, sometimes by distilla- 
tion 


in other cases, the 


tion with steam or extrac with suit 


able solvents; aroma 


exhaled by the flowers is absorbed by 
thin layers of fat or oil, 
material the perfume is subsequently ex 
tracted by alcohol. Do you know that it 
takes approximately 


to produce one pound of ‘‘attar’’ of 


} 


from which 


two tons ol! 


roses? 

The synthetics, on the other hand, are 
manufactured in man’s laboratory in 
stead of in that of the plant and, as in 
the case of drugs and dyestuffs, the or- 
is rapidly outdistancing 


ganic chemist 


nature in this fascinating field, the scep 
tics in my audience to the 
notwithstanding, and has already made 
available products 
which nature does not provide. His in- 
tensive necessary to 
achieve this result have meant striking 
progress in the science of chemistry. He 


contrary 


hosts of odorous 


investigations 


has even discovered a synthetic geranium 
perfume which is so stable to heat 
so cheap that it has been used success- 
fully in a power-plant boiler, to generate 
steam. This geranium-scented boiler 
room has been in 
though still in the experimental stage. 
How impossible it is to foresee what 
may be the outcome of scientific research, 
or whither lead, 
illustrated by an investigation which be- 
gan some forty years ago, the purpose of 
which was to discover the chemical to 
which the violet owed its delicious fra- 
grance. The knowledge thus gained was 
used by the chemist to produce in his 


and 
actual 


operation, al- 


it may is admirably 
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laboratory some very fine violet per- Many human ailments 

fumes, which have been used ever since panied by the genesis of odo: I 
in violet toilet preparations. Other from putrefactive or other . 
chemists then investigated the perfume processes. These odors are s| 


f r° vA } ‘ . » ane +r ° 
of orange blossoms and of some acacia ical compounds, yet the m 


flowers, and soon found out that the  sgjon seem strangelv indiffer 
building blocks which nature had used tical eoncernine their 1 
in constructing these beautiful products diaenosis of a disease. al 


} 
a 


were ‘XACTIV » Si > OS she se j : 1 
vere exactly the same as she used in at all improbable that every 


making rubber, and differe lv i >j . . , 
ney ‘ : ind differed only in their organism is characterized by 
architectural arrangement. . , , . is 
’ : in; , at , tion of only eertain d 
t was these researche 1 the perf > orn __ 
S In the pertume Those who have been so w 


field which have enabled us to learn so am ; 
1 ° , ‘ 
much about the chemical character of 


chlorophyll, of many other plant color- 


have had surgical oper 
acquire such a strong anti; 
7 : : ; odor of the general anesth: 
ing matters, of some constituents of fish- 
Tee ot ; . to render any subsequent 
liver oils of particular interest to the ; 

’ . doubly dreaded. Might 1 
biologists and biochemists, and have led 7 
finally to a probable formula for vitamin 
A, that compound which has such a re- 
markable effect upon human growth and 


longevity. It certainly never entered 


corporation of a suitable | 
anesthetics and hypnotics din 
what this feeling and enable 1 
to fall asleep with the fragra: 


, . . ‘avorite ar a still 1 his n ' 
the minds of these early workers in the favorite aroma still in his n | 


perfume field that in unraveling the con- 
stitution of these perfumes they would 
discover the key which would unlock 
many other hitherto closed doors. 

Who could have guessed that the de- 
licious perfumes of the violet, of acacia 


might even influence pleas 
dreams in that ‘‘twilight slee) 
consciousness and unconscious! 
The perception of an odor i 
logical process, and further st 
connection between chemical! cor 


and odor will throw increas 


flowers and of orange blossoms had any- 
thing whatsoever in common with the 
liver oils of the shark, flounder and _ logical effects as well as upor 
mackerel, with the green (chlorophyll) constitution. This will show 
and yellow (xanthophyll) coloring mat- cope more successfully with d 
ters of leaves, of the red pigments of the to bring greater relief to huma 
tomato, of the red pepper, or of the ing. It is not by any manner « 
Chinese lantern plant, the yellow or inconceivable that the final sol 
orange pigments of carrots, dandelions, that master problem of chemistr3 
sunflowers and yellow pansies and the exactly what is the nature of thos 
brown coloring matter of some seaweeds; plex changes which determine t! 
or that the molecular configuration re- terious cycle we call life, may son 
sponsible for orris and violet perfumes burst upon us as the direct out 

likewise formed an integral part of the the researches of the organic chet 
molecule of the carrot pigment and of this ‘‘frivolous and effeminate”’ | 
perfumes. 


} 


upon the dependence of other 


+4 


vitamin A? 
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OTOGRAPHS OF THE WHALE SHARK, THE 
GREATEST OF THE SHARKS 


By Dr. E. W. GUDGER 


cs are large marine fishes iONS ' 
bony framework. Having only sition of the vert 
iwinous backbone, very rudimen of the rows ar \ 
rtilaginous pectoral and pelvie tween thes: Having in n 
s and no ribs, they ar literally copies ll the photographs 
se-jointed.’’ When brought out on — jaye been take) e 4] 
eir bodies collapse and flatten ¢cludine mou | skins an 
so that one can not get a true idea ave thoueht - » te 
ir form, shape and proportions.  oether for ¢] nstry 
s is particularly true of the whale those interested. R p 
the largest, bulkiest and prob- drawings. models and mou s 
t most collapsible of all the may be found a” 
7 mn 
Howeve despite these things. photo 
U s ot the whale shark are espe I W Grudge 
, , Wl S R} 
y desirable, since they will at any ” a Sahel Berd 
vive some idea of the size and { aa Va 
of the body, of the sizes and posi 613-4 ) 

















FIG. 1. THE 


DRAWN OUT OF 


SECOND FLORIDA WHALE SHARK—1912 


WATER ON THE MARINE RAILWAY AT M 


aio 
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ifter Gudaer and He 
FIG. 2. NINE MEN ON A WHALE SHARK’S BACK 


THE SPECIMEN TAKEN AT JAIMANITAS, CuBA, 1927, 





ifter Gudger and Hoffmann 
FIG 3. THE CAVERNOUS MOUTH OF THE JAIMANITAS SHARK 
HELD OPEN BY THE HARPOON WITH WHICH IT WAS SECURED. NOTE HOW FLATTENED OUT 
FISH IS, 
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ifter Gudae mad He n? 
FIG. 4. THE WHALE SHARK ON THE SHORE AT COJIMAR BAY, CUBA 


THIS SHOWS WELL THE REMARKABI PO NG OF 
It seems well in this short note to. distinctly, of 1 small eye and 
strict the figures to reproductions of large gill-slits 
otographs, showing the shark out of In November, 1927, a 31-foot whale 
iter and hence portraying approxi- shark was captured at Jaimanitas, a 


| ] 


itely the whole fish. First, published fishing village about five n 
res will be given, and then several the mouth of Hav: 
vhich have never before been repro article by Dr. W. H. Hoffmam 


lueced. Havana, and myself ve rep! 

The first of the former is taken from three photographs of this great fis} 
paper on the ‘‘Natural History of the beael Fig. 2 herein shows this 
Whale Shark,’’? published in 1915. great fish drawn partly on sl 

This (Fig. 1 herein) is of the 38-foot nine men perched on its broad bael 
specimen captured near Knight’s Key, The collapsing when brought ashor ¢ 
Florida, in May, 1912. It is here shown — here shown plainly Fie, 3 herein 

rawn up on the marine railway at 3 of our article) gives a good id 

Miami. As will be seen, it has collapsed vreat shark Note the prodigious m 

nd, since the ‘‘eradle’’ on which it held open by the harpoon wit] 

sts had no flooring of planks, it is was secured), the great spread 

dly out of shape. However, one gets pectoral fins, the high-standing 
idea of its enormous size, of its re fin, the great lene f tl S 

irkable coloration, of the cavernous upper half of the tail, which is ne 

ith with the tooth-bands showing in- as high as a man is tall 


Zoologica: Sci. Contribs. New York Zool. {merican M \ oe , g 
» Vol. 1, No. 19, p. 354, fig. 122. s figs 


> _ 
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Some two and a half years after the counts with photographs 
capture of the Havana whale shark just = shark in this immediate vicii 
figured, another was captured at Coji These figures comprist 


mar Bay, east of Havana Harbor, in lished photographs showing 
March, 1930 Dr. Hoffmann and I] pub fish. Now follow four’ pre 
lished a note on its occurrence (without published ones 

any illustration) in Science for June 20 The first of these is a re 
of that year, and in the January issue of an old dilapidated pictur: 
of Screntiric Montuniy for 1931 we whale shark taken at Baco 


s 

published the beautiful photograph re- pine Islands, in 1910. This 
produced herein as Fig. 4. This well herein) was kindly sent me | 
portrays the great size and remarkable W. Herre of Stanford Unive 
spotting of this 34-foot specimen. The was obtained while he was ly 
two harpoons with which it was struck  ichthyological work of the P 
are shown, as also the wire rope with Bureau of Science. No data 
which it was finally secured The view able as to size, but it was 
of the head is marred by the shadow | between 20 and 25 feet long. It 
cast by one of the bystanders. added that the whale shark 

In this connection it may be said that known in the Philippine Islands 
Dr. Hoffmann and I have reports, are several accounts in thi 
which we think credible, that other and many as yet unpublished 
whale sharks have been seen by fisher- The whale shark has been r 
men in the Havana region. It does not number of times in the seas 


seem 1 


© much to expect further ac- Java, but unfortunately only 








» Sdn dc ong eee oe — % oe® 


Photograph by courtesy of Dr. A. W 
FIG. 5. WHALE SHARK TAKEN AT BACOLOD, PHILIPPINE ISLANDS, IN 











NOTE THE KEELS AND CHAMFERINGS RUNNING FROM THE SHOULDER REGION BA‘ rOW A 


TAIL AND ALSO THE BOY IN THE FISH’S MOUTH. 























THE WHALE SHARK 





NOTE THE ENORMOUS GILL-SI ITS, 


graph has, so far as | know, ever been 
made. This is reproduced as my next 
figure, No. 6. It is a photograph of a 
hale shark suspended above the water 
the harbor of Soerabaya, Java. This 

s kindly loaned me by Dr. P. N. Van 
Kampen of Leyden, Holland. He pur 
sed the photograph in Java and 
Ws nothing of the specimen, beyond 
fact that it was said to have been 





Photograph bu co tes ( iD) i 2 ly 
FIG. 6. \ WHALE SHARK SUSPENDED ABOVE THE HARBOR 
SOERABAYA, JAVA 


moO 


taken in the Straits of Mad 


tween Java and ft 


/ 


The fish is apparently about 


feet long. It is of course \ 


distorted by the way > 
but at least it vives a fine 
great size of e @ill-slits 

the pectoral fin is also wel 


Next comes a photograp!| 


recently hee} sent To me by Vii 
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A 21-FOOT SPECIMEN TAKEN IN A FISH TRAP 


AT 


Photograph by courtesy of Mr. Walla 
FIG. 7. PHOTOGRAPH OF A SECOND PHILIPPINE RHINEODON 


BARRIO APLAYA, BAUAN, BATANGA 


MARCH, 1932. 


Adams, chief of the Division of Fish- 
eries, Philippine Bureau of Science, 
Manila. The specimen shown therein 
was caught in a fish trap at Barrio 
Aplaya, Bauan, Batangas, Luzon Island. 
It entered the trap on March 4, 1932, 
and died during the night of the 7th. 
It was measured by the local doetor, 
who found that it was’21 feet long 

9.37 m) and had a girth of 13.5 feet 
(3.44 m). The shark had unfortunately 
been towed out to sea and sunk when 
Mr. Wallace’s photographer and prepa- 
rator reached the spot. Fortunately, 
however, a local photographer had taken 
a picture of it and a copy was procured 
by Mr. Wallace’s aides. Fig. 7 is made 
from this. It shows the fish in lateral 
view as it was drawn out on the beach. 
The reader’s attention is called to the 
small eye, the flat head, the long gill- 
slits, the spots and the longitudinal 
ridges. 

In this connection, and in view of the 
fact that two photographs of the whale 
shark in the Philippines are reproduced 
herein, it will be of interest to state that 
this great fish seems probably to be more 





abundant here than anywhers 
the world. This conclusion is b 
12 authentic records and about 
doubtful ones collected by Mr 
He will shortly bring these 
gether and publish them. Perl 
not too much to hope that he m: 
ently vet better photographs thar 
from the Philippines reproduced 
Best of all the photographs a1 
of the 18-foot specimen eaptur 


Miami, Florida, on January 18, 193 


have put this specimen on 
(Science, April 15, 1932) and nv 


pleasure in doing the same thing t 


best of these photographs. Fig. s 


the anterior half of the fish rest 
the ground with the tail part! 
pended in the air. This shows the 


mouth and gullet in close view. I! 


a mirror had been used to light 
terior of this cavern, it would 
added greatly to the seientifie va 
the photograph. 

In the magnificent photograp! 
duced as Fig. 8 the fish is susp 
clear of the water. This is a qu 


ing lateral view which portrays ! 
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Photooraph t courtesu of Miami He d Studio 


FIG. 8. THE MIAMI (1932) WHALE SHARK ‘SI SPENDED BY THI \ll 


NOTE THE GENERAL FORM, THE CHAMFERINGS, AND ESPECIA AR 
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Photograph hu courtesy of Mi John Mills and Mi 1// 
FIG. 9. HEAD-ON VIEW OF THE MIAMI WHALE SHARK, 19 


THE FISH, PARTLY LYING ON THE GROUND, HAS FLATTENED OUT VERY 


everything one wishes to see in the fish plane of the body would hay 
the general shape, the fins, the lateral the shape of the snout, 
keels and chamferings, and the remark shoulder-parts—all great desider 
able color-pattern. One wishes that the I have two photographs taken 
tail could have been held flat in the tically this angle, but the bett 
vertical-longitudinal plane of the body reproduction is that (Fig. 8) s | 
so that the conformation of the lobes the studio of the Miami Herald, 
would have been shown. Another photo- hearty thanks for it are he 


graph looking squarely at the median — pressed. 


—> =: 
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-IED SCIENCE AND INDUSTRY AT “A CENTURY 0! PROGRESS 
EXPOSITION 


o “A Century of Progress," tho In ver 
| as descriptive of the theme il ai ae : 
S ! vhieh Is x ly ly 
peoptes St 5 
signihedal ots fic : 
| inventions bas - ae o 1) 
Hees cl e app 1 5s Ss 
« discoveries al wemtiome 
t in indust! idl \ 1 , 
s during the past centul vit 
that the exposition might frou 
appropriate scenario for its — \\ 
be National Research Coune dust ; 
juested to appoint a Serence Ad members 
(‘Committee to prepare rep rts not compet : : : 
sto what should be portrayed b ” 
se science exhibits but also what proportior ji 
ye jneluded in the exhibits 1 the group plat wee 
he applicatl nm of screntific dis the p , . " 
vs in industry. These reports hibits from the leadin . 
rved as a basic euide in seeking e indu ar 
rt cipat on of industry of many 
It is the function of the Applied Se grasped tI 
nd Industry Division to secure the Ing W a ten | 
pation of in lustry in a manner it want te ' 
n : 


with the theme of the expos 








THE AGRICULTURAL BUILDING OF THI AGRICULTURAL GROUP 


\ FW KIND OF FOOD A » FAR iP . — 
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PAVILIONS OF THE GENERAL EXHIBITS GROUP 
WHICH WILL CONTAIN THE EXHIBITS OF THE MINERAL INDUSTRIES AND INDUSTRIAI 








RELATED THERETO, AND THE HISTORICAL AND PROCESS EXHIBITS OF THE GRAPHI ) 
ART INDUSTRIES. 
The Applied Science and Industry L) The lrave nd Trans} 


Exhibits will, in general, portray the cludes exhibits of transportation 


application of scientifie “discoveries in ®Y, Waterway and in the air, 


: , > 2: a exhibits by the associated indus 
the industry, features of historic inter- oe ae 
. x a. n l i“ rers ot i equi] 
est, processes of manufacture, final ly, automotive equipment and 
products and the effects ot the develop- ravel features. } f = nd 
ment of the industry on living condi- — stressed / 
tions in eities and on farms. The work ya The Electrica Grout n ] 
of engineers is Shown as an integral part - ra : - | ' 
: om ° . . gener on, distri T ! ! u 
of the industrial exhibits instead of > 
rical power, the applic: ms ( 
something segregated and set apart by communication, and the 
itself The exhibits are non competitive tricity in radio transmissio1 
and no prizes are awarded. Certificates 3) The Agricultural Group 
of participation will be-presented to ex of food products, far 
hibitors. From the fature of tl ee 
u s ors ‘rom ie na ure O ie ex 2h i Miia eee Miah 
hibits, applicants who wish to present  .),4Qes exhibits fi nufect 
single articles for exhibition are barred which ser‘ he medi professiol 
unless they can have the articles ineor- the closely associated manufactur 
porated as a part of a large exhibit cals. These exhibits wv be sl 
, ; o ill of Seience } re mityv to tl 
where thev fit into the stories being pre Hi n n | : 
, : exhibits in medicine and under the s 
sented and have some meaning. th tl ther 1 hibit 
th the other msic selence eYX ) 
Che Applied Science and Industry 5) The General Exhibits Grou 
Exhibits are arranged in six grand exhibits of the min mAvatotos a1 
groups, as follows: trial engineering related thereto 
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ess exhibits of grapl ind dustrv exhibits is SO pel ent. com) 
ndustries 4 } j 
It is estimated that the expenditures 
he above five grand groups p1 ; : 
few the exhibits of ant eieciew. eX! ibit space and spe } Dulldine’s 
s felt for another gr i}) where the exhibitors Wi reac 1 } 
s of any industry in the home and mately S6.V000.000 ans that ad 
re t fT T \ \ >) i 
could | mo effec ely por expenditures for the preparat 
oniunction with the products of - , ; : 
- Stallation and maintenance oft ex 
stries So a Home and Indust e 
was created Here new mater Wi! total Trom $8,000,000 to $10,000,001 
ds of construction, the genius of i Industry will present to mei fs 
orators and home planners, the work and to all visitors a marvelous ] 
pal and sanitary engineers and the of what research eneineers a} 
es of those inuf rere x} t; red 
Clais of Indust! ive ¢ ‘ 1} 
nishings and eq }) n I ! 
Thre dis verles ot mel “ 
Ve op mdadustries nad mproy 


r months prior to the opening date ditions 


i: 


e exposition the work of securing J. FRANKLIN BEI 
irticipation ot industry necessary Chief, Applied Neie 


to present the applied seience and in and Industry D 





' | ee 





ot a a ct 





THE TRANSPORTATION DOMI 


S UNIQUE STRUCTURE, ERECTED ON THE PRINCIPLES OF A & i 0 
SED EXHIBITS PORTRAYIN( E DEVELOPMENT OF TRANSPO ATIO ; 
S DOME, 310 FEET ACROSS TI! BASE AND VW \ NOBS oO 


FEET, S THI CE. 4 FEA R OF 
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DR. HENRY FAIRFIELD OSBORN, RETIRING PRESIDENT O] 
AMERICAN MUSEUM OF NATURAL HISTORY 


monumentium circumspice,’’ the New York Zoologi 
sald) Augustus Caesar, as the state American Museum an 


HIS e Eten ( rose b the Rooseve \Lem 
{ S appro\ ( L état, c'est Temporary o} sition 
quit bserved the Grand Mor mol eate 
e Sig’) the or to make the s but 0} 
fl for the foundations of the mae But a | t be distil 
ficent palace of Versailles. History is President Osborn « el 
silent as to the words of Cheops when he Louis XI\ nd from ¢ 
lhipledce I vreatest archeol cal ex n that he does not Spire 
1) ntiquity; but fortunately ther man PUL rh 
\ | } k pub City ! he oeea nan ol scribed thet 
e completion of the nm vines r eral Ile has 
the American Museum of Natura leader, yes, but a leader 
Histor, Even from the trough of the "ames he ce is to | 
press may raise thanks that tl a a ee 
mtr s stil producing monument triumphs with him and i 
builders of the caliber of J P \| rean., ments the old general takes 
John D. Rockefeller and Henry Fair- 2¢?ereus  sauistaction - 
ey ee eved field commander, aft 


: , heart, is Ri Chapman An 
There was once a stern ruler of the a 'p \ 


, , , . eurried the fae ot the Ame | 
I’ po Ss Wwho denounced the lnterests. ; : 

4 , . . seum into the deserts of ce | 
‘tied the Plutoerats, scorned Aristo 
and there opened up the astoi 


crats nd booed at Experts ; but Profes 


sor Osborn, an almost officially acered 


world of Ancient Mongolia 


: inspired Andrews to go there 
Ted representat ve of these proseribed . 
= ressor Osborn ~ proressiol “ 1) 
ClLUSSeS, went and spoke soothinely TO - a : 
F first uttered in 1899 and 1900 
him of science, of edueation, of the mil ; ’ 
‘al Asia would some day be 
ions OF Tuture citizens that the museum 
T 


the home anv Tamil 





| 


feeds with spiritual enlightenment and 


1 


mals, families which during 
ages of the Age of Mammals 
colonists to western Europe ai 


iT vas , To , *rofessor ©) n’s ’ ' 
\ lie¢ he ibiie | roressol sborn ‘ North America and left oh. 


bones to fill the great halls ot 
valiantly with him to secure for the mu ican Museum of Natural Hist 


love of the beautiful. et cetera, et cetera 


To his nfinite credit Mayor Hylan rol 
devoted backer and supporter, working 


seum the buildings and maintenance what enabled Andrews. to 


that were urgently necessary for its fynds for this seientifie invasi 


civie Tunetioning Gobi Desert were not only his 
So it has been through the fifty odd lianece and daring but the 
vears of Professor Osborn’s career as a backine of his beloved chief 


builder—at Prineeton, at Columbia, in Walter Graneer and Barn 





In view of the recent retirement of Dr. are equally trusted leutenants 
Hlent Fairfield Osborn as president of the fessor Oshbor tall. quiet 


move delibe ately over vreat 





eall up lone dead hosts fro 
battle-vrounds And ereat is ? 


of the editor Osborn’s jov when among the 
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men he discovers one like Dr. George 
Gaylord Simpson, to whom he can confi 
dently entrust the huge paleontological 
investigations of the next generation. 
The same generous, friendly spirit 
has animated Professor Osborn’s per- 
sonal and family life. His wife, Lu 
eretia Perry Osborn, was also his com 
plete partner, who shared with him 
every civic and scientifie labor and ever) 
triumph. She was truly the ‘*Spirit of 
Castle Rock,’’ their residence at Garri 
son, New York, and no guest of theurs 
will ever forget a visit with them. And 
now his sons and daughters and grand 
children rejoice that at seventy-six he 
labors on with undiminished zest 
Fortunately it was not because of fail 
ing power that Professor Osborn re- 
signed the presidency of the board of 
trustees of the American Museum ot 
Natural History, but because he had 
discovered among his younger associates 
a man whom he recognized as able and 
willing to carry the great burden of that 
oftice. It was no mere gesture then 
when Professor Osborn. on the occasion 
of the inauguration of Mr. H. Trubee 
Davison as his successor, spoke of the 
world-wide explorations of the museum 
and then suddenly picked up a large 
terrestrial globe and placed it in Mr. 


Davison’s momentarily hesitant arms. 


JOHN JOSEPH CARTY 


Dr. Joun J. Carty, pioneer in the de- 
velopment of the telephone art since its 
early days, died on December 27 at the 
Johns Hopkins Hospital. Born in Cam- 
bridge, Massachusetts, in 1861, Carty 
completed a course in the Cambridge 
Latin School and in 1879 began his tele- 
phone career, three years after the tele- 
phone’s invention, when he entered the 
employ of the Telephone Dispatch Com- 
pany of Boston. His natural ability 
and his fondness for scientific investiga- 
tion led to a long series of valuable con- 
tributions to the advancement of the 





And it is no wonder that 
feelingly of his realization 
nitude of his task But 
know well both Professor © 
Mr. Davison have the ore 
dence in the result. And b 
rary president, the new presid 
board of trustees will doubtl 
to entrust the entire inter 
ment of their ship to Direct 
Sherwood, who has lone beet 
for the smooth working of 
complicated machinery 

Thus Professor Osborn 
more leisure to devote to the 
of the series of monographs 


he has lone been justly fan 


the paleontologists of the 
monograph on **The Evolut 
Titanotheres,’’ published in 19 
result of twenty years’ work 
993 pages and included 797 

and 236 plates. The mor 
‘*The Proboseidea,’’ now ne: 
pletion, will make even the T 
monograph look small M 
among the almost nine hun 
bers of his scientifie writings, 

of Mammals,’’ ‘*‘Men of the Old S 





Age’’ and ‘*The Origin and E 
of Life’’ continue to hold a 
high place in the estimation 
miring public. 


telephone art. Concerning th 
B. Jewett writes in Science: 
‘*His invention of the ‘con 
tery’ for supplying operating 
from a single central office batt 
any number of interconnected t 
made practical the commercial 
ment of telephony in metropolit 
‘His development of the hig 
tance bridging signal bell for sul 
substations to replace the the 
universally employed low re 





series bell, tore the hampering 
from a wide-spread extension | 
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JOHN JOSEPH CARTY 


1861-1932 








SS 
1) Kv yhone set 
\ se emp ssu 
Kau rey il i ! 1 more 
stine scientific characte Vas Is 
s vel 1 i7 e }) 1) ( sé ( 
11TS is elect stil | t electre 
magnetic unbalance This discover 


(ieneral Carty 


irked out for the proper nstruction 


adjacent telephone eireuits are n 

universally employed.”’ 
Many important engineer 

ted General Carty aur 


rect 


ne pt blems 


ears while he served as chief engineer 
f the American Telephone and Tele 
yraph Company Perhaps the most 
notable of these was the completion in 
1915 or the transcontinental telephone 
line which mace possible the first trans 
mission of speect! hetween the Atlantic 
and Paeifie coasts and thus achieved 
dream wil igh Carty himselt had long 
eherished—nation-wide telephone ser 


is achievement 


vice Shortly after t 

was annoul ced. engineers working’ ull 
der Carty’s direction accomp shed the 
frst successful transmission OF speec! 


bv radiotelephone from New York { 
I the Hawalia}! Islands 


San Franeise 
mnial 1 P ris Tire |) meer ell ts in the 
development 1 system raciotel 
phone facilities WI cl how re pra | 
eally world-wide in their r 


‘arty was elected 


-~ 


In 1919 Genera ’ \ 
lent of the American Tele 


vice-preside 


none anc Telegrap! ( Ompals ] 


1) 

nara The departme! 1 develop 
ment and research In 1925 ne was also 
mace ehairmal f the be ira ot cirectors 


¢ the Bell Telephone Laboratories. He 


retired from active participation 1 tel 


phone work in 1930. 


l engineering 


Among the scientific and 
awards which have been granted to Gen- 
eral Carty are: The Edward Longstreth 
Medal. the Franklin Medal for eminent 
science, the Edison Medal for 
of tele- 
Fritz 


service 1 
‘‘work in the science and art 
phone engineering,’ the John 
Gold Medal ‘‘for pioneer achievement 1n 
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vis, he ex | payime 


more eq 1 1 
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matter of the conversatl 
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his } | reat st P 
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re Lire a li l S 1! ‘ 
l ir\ ( t pra t\ To! hein 

in any company Kew met 


capacity whiel (seneral 


meeting on a p! ine ¢ eon 
standing men and women 
and intellectual gradation 
capacity which enabled hin 


situation to give and recelve 
and to influence the outcome 
in ways and in a manner 


frequently uncanny 
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NCE 


QUANTUM MECHANICS AND CHEMISTRY 


SLUCCeSSIVe vears Tile Amer! 
tion for the Advancement 
nas awarded a prize ol one 

ils ! l tie riobu 
< 7h | iT ts itil meeting 
] mY was yvarcder it The 
( meeting 1 Ss il 
rv Evring Princeton U1 
Tile pred pre !) sel 0 s 
1 S eS ehen 
nS 
PSSECS lll ita’ prbadl \ 
s, are a result of chemical reac 
so that anv progress toward a bet 
erstanding of chemical processes 
eneral interest. It is a fami 


that mLOst reactions approxi 
their rate Tor a tempera 
f ten decrees Practica! 
ition of this fact is made, for ex 


} 


in the preservation ol foods by 


‘ation A chemical reaction con 


ts in an atom exchaneiIne one otf its 


ners fora new one. An atom which 
the normal complement ol compa 


toms allows additional 


atoms to ap 
t only with the utmost difficulty 


t, this is only possible in the 


Case 
e cataclysmically violent collisions 
any attainable temperature these 
violent collisions are rare, but the 
ber increases with a rise in tempera 

The energy with which two mole 
es must collide in order to change 
ners is called the activation energy 
the eritical configuration is ealled 
ictivated state. 

e method of ealeulatine how fre 
ntly collisions of a specified violence 
ir is well known, so that if we ean 
lict how energetic a collision is re- 
red for a given reaction we can cal 
te the rate of the reaction It is 


just this problem of calculating activa 


energies which Dr. Eyring has at 
ked, using the quantum mechanics 
Starting with two molecules, it may 


possible to form the same new mole- 


es by a great variety of intermediate 


s. Thus one of the molecules may 
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MEASUREMENT OF THE COUNTERGLOW 


} . ‘ 
L SK \ 1 He is fal ‘ al 


lark L K\ al ¢ 

Val Irom eit) vriare 1 S sometimes proper positions 

possible to detect a faint pat Ol tit brightness connecte 

\ONIT ! rectly pPposit 1 ! 2 a vl ( } 

) ~ ~ ( ray T ‘ re ) YeCeLS ‘ 
; r countel s due 1 He has 

flection Sun ht TT swarn i the ol s about 1 

} ) ‘ pal < S11) Tie ! ! _ 
NH i! mers i! Set 

could probab nave seel thev | SIPLUS , bs 

lk ts discovery is not re Dell é 

cle ISS) by i frern stron star, 1 s rh ! 
ner named Theodor Brorsen. Now the an at ! 

elect eve again \ s ts hal Ste l \ ‘ 
counterpart, not only in permitting’ si est, the imtens S 
entists t detect the cevenschei hit star of 6.2 n 

sO In measuring its brightness. Dr. C eve visibilit: 

T. Elvey, of Yerkes Observatory, has conditions 

just announced, accordine to Seienes Dr. Elvey’s meas 
service thre results Ort nis sti ly ol this VeVOeTISCTII » 3 > 
faint Hweaet yil j photo ( trie cell il 2 1 De) CPCS ( 
tached to tl Yerkes 40-1 refractor degrees eleht \ cle 
1 PS 1) s ib it 1 e Thre ! 

De. River's method was to point | r sun. However, 1 
CLESCOPeE | part Ot the SK rie ! Tree The Tyne ~ \ ry 
I n st S ind qust 1 thie rti ol ports I) | ‘ 1 é 
SOUT \ re The re ( ( Sti pe res I I s 
he ove the meht sky is not entirely cated by the measurements 
(lat \ s Sti ale wrt | iit Té | ! ‘ ») eS 
thie DD! 1 ‘ ‘ trys Cel I? au ne schnell } (LISTI bu i] ? 
minute electric current, which was de the shape of ens 
tected on an electrometer Then the yond the earth’s orbit T 
nstrument was moved toward the gegen the zodiaca eht, whiel 
SChHeLN. ; nd another read ne taken TI LS PCaSLIV Seel , pre ! 
process was continued, readings at reeu Iter sunst r before s . 
r intervals being made alone a north taper bean t, ext 
and sout] ne, until the gwevenschein was the sun’s path for pei 
vell passed When these data were from thesm 
plotted, the eurve showed a hump, whicl The gegenschein can best 


was clue to the extra light from the glow midnight, for then it is | 


itself Then Dr. Elvey took a series of sky At certain times of 
readings along parallel north and south blotted out by the Milky 


mes in the skv. To one side Tl rough and well away tron the M K) 


to the other side of the glow This gave tober and November, the 


the brightness of a series of points in the for observing it 











